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Abstract

This contract provided programming support for the analysis of data from
the Cloud Absorption Radiometer (CAR). The CAR is a multi-channel
radiometer designed to measure the radiation field in the middle of an
optically thick cloud {the diffusion domain). It can also measure the
surface albedo and escape function. The instrument currently flies on a
C-131A aircraft operated by the University of Washington. Most of this
work was performed in support of the FIRE Marine Stratocumulus
Intensive Field Observation program off San Diego during July 1987
although earlier flights of the CAR have also been studied. It is
anticipated that the scientific results stemming from this work will be
published elsewhere. This report will deal only with the software
developed and provide a survey of the data received.






The theoretical foundation for this work 1s described in King (1981) in
which a method is presented for determining the single scattering albedo
of clouds at selected wavelengths in the visible and near-infrared
wavelength regions. The procedure compares measurements of the ratlo
of the zenith to nadir propagating intensities deep within a cloud layer
with radiative transfer computations of the same. Analytic formulas are
derived which explicitly show the dependence of the internal intensity
ratio on ground albedo, optical depth, single scattering albedo and cloud
asymmetry factor. The single scattering albedo and cloud asymmetry
factor enter the solution in such a way that a similarity relationship
exists between these two parameters. As a result, the accuracy with
which the single scattering albedo can be determined is dictated by the
accuracy with which the asymmetry factor can be estimated. A method
of observation is described whereby aircraft measurements of the zenith
and nadir propagating intensities can be used to determine the similarity
parameter as a function of wavelength. Since the fractional absorption of
a cloud depends on the similarity parameter and not on the single
scattering albedo and asymmetry factor separately, this poses no severe
limitation to the method. An accurate knowledge of the ground albedo
and total optical thickness of a cloud are unnecessary for a solution,
provided one associates the wavelength for which the intensity ratio is a
maximum with conservative scattering. Under this internal calibration
approach, uncertainties in the ground albedo are very nearly compensated
by uncertainties in the cloud optical thickness.

King et al. (1986) describes the multi-wavelength scanning radiometer that
has been developed for measuring the angular distribution of scattered
radiation deep within a cloud layer. The purpose of the instrument is to
provide measurements from which the single scattering albedo of clouds
can be derived as a function of wavelength. The radiometer has a 1° field
of view and scans in the vertical plane from 5° before zenith to 5° past
nadir (190° aperture). The thirteen channels of the CAR are located
between 0.5 and 2.3um and were selected to avold the molecular
absorption bands In the near-infrared. The first seven channels of the
radiometer are simultaneously and continuously sampled, while the eighth
registered channel is selected from among the six channels on a filter
wheel.

The processing of the CAR data is performed by a family of programs.
The principal components are CARASCAN, CARANLYS, and PHIPLOT.
CARASCAN ingests the raw data from the original flight tapes and
reformats it. The reformated data can then be viewed using PHIPLOT to
find desirable data for further study by CARANLYS. Appendix A contains
program documentation, a five page example of some of the derived cloud
properties (e.g. scaled optical thickness and similarity parameter), five
quick look plot examples, and a listing of CARANLYS. Appendix B contains
an example of a small part of a plot produced by PHIPLOT and a listing of
PHIPLOT. PHIPLOT is internally documented. CARANLYS s the heart of



the data analysis. The version of CARANLYS presented in this report is
the 7/5/88 version. It has 4 modes of operation.

Mode 0 performs data quality control tests for all the scan lines. It
categorizes the data for each scan line into one of five groups. This
quality category number (0-4) in conjunction with the plots of phi, the
ratio of the of the upward and downward propagating intensities (from
program PHIPLOT), and other plots produced by CARANLYS (see mode 1
below) permit the user to determine sections of data suitable for wvarious
forms of analysis including calculating the similarity parameter and
surface albedo.

Mode 1 produces a variety of quick-look plots for the whole scan line range
of the flight or subsets of the data if required. Modes 2 and 3 analyze
selected subsets of the data for spectral surface albedo and spectral
similarity parameter respectively.

Table 1-1 and 1-2 provides a log of all flights of the CAR from Jan. 12,
- 1984 through July 16, 1988, It includes Information concerning the
duration of the flight, how many data of various types were collected
(columns “Total”,“Valid Roll”, and <“Diffusion Domain”), and a brief
comment concerning the data quality and quantity. Table 2-1, 2-2, and
2-3 provides a more detailed summary of available diffusion domain data.
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Appendix A

CARANLYS

Program Documentation
Example of Some Results
Five Quick Look Plot Examples

Program Listing






Program name:

Authors:

Date written:

Reference:

Objective:

I. Procedure

CARANLYS

Michael D. King

Howard G. Meyer
January 1985 (revised April 1988)

King, M. D., 1981: ]. Atmos. Sci., 38, 2031-2044.

King, M. D., and Harshvardhan, 1986: ]. Atmos. Sci., 43, 784~
801.

King, M. D., M. G. Strange, P. Leone and L. R. Blaine, 1986: J.
Atmos. Oceanic Tech., 3, 513-522.

To determine the similarity parameter of clouds from inter-
nal scattered radiation measurements.

A. Run program CARANLYS following program CARASCAN, which
writes a data tape containing data from the active scan portion of each
scan line, together with the time, aircraft roll, filter wheel position,
condensation status indicator, thermistor temperatures, and other
housekeeping data from the Cloud Absorption Radiometer. Deter-
mine the surface albedo and standard deviations for each channel of
the CAR by running program CARANLYS once for a section of data
beneath a cloud. The control card images and deck structure for run-
ning program CARANLYS are contained in Figure 62.

B. The input data file should have the following form:

MODE

WVL (1)
CALSLP (1)
CALINT (1)
AGO (1)
SIGAG(1)
IPRINT
ISCAN1 (1)

ISCANI (N)
where,

MODE =

WVL (13)
CALSLP (13)
CALINT (13)
AGO (13)
SIGAG(13)
ISCANZ2 (1)
ISCAN2 (N)

Mode of data processing
0 Perform quality control tests for all scan lines
1 Create plots for all scan lines and selected channels

SRR S



B SR S N T

CARANLYS

2 Derive spectral ground albedo and plot results
3 Derive spectral similarity parameter using individual
scan lines and plot results

WVL = Array of wavelengths in pm

CALSLP = Array of calibration slopes in mW em-2 pm-1 sr-1 y-1

CALINT = Array of calibration intercepts in mW em-2 um-1 sr-1

AGO = Array of ground albedo Ag

SIGAG = Array of ground albedo standard deviations

IPRINT = Dummy variable for input compatibility with program
PHIPLOT

ISCAN1 = Array of first scan lines to be processed

ISCAN2 = Array of last scan lines to be processed
The formats of the input card images are:

cards 1-5 - 7F10.0
card 6N - 7110

C. The output consists of the ratio of the nadir to zenith intensities for
each scan and channel of the CAR for the specified scan lines, together
with the scaled optical thickness between the aircraft flight level and
the base of the cloud ¢ = [(1-g)(t~1)] and the similarity parameter s =
[(1-w) /(1-wog)]1/2 at 12 of 13 channels of the CAR. Standard devia-
tions of t and s(A) are also calculated. ,

II. Comments

A. Program dimension statements valid for 20000 scan lines, 13 wave-
lengths, 50 segments of data, and up to 1000 data points on an individ-
ual plot. These values can readily be altered in the parameter state-
ment of the main program.
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PROGRAM CARANLYS - 07/05/88

PURPOSE
ANALYZE CLOUD ABSORPTION RADIOMETER DATA

DESCRIPTION OF PARAMETERS
MODE - MODE OF DATA PROCESSING
0 PERFORM QUALITY CONTROL TESTS FOR ALL SCAN LINES
1 CREATE PLOTS FOR ALL SCAN LINES AND SELECTED CHANNELS
2 DERIVE SPECTRAL GROUND ALBEDO AND PLOT RESULTS
3 DERIVE SPECTRAL SIMILARITY PARAMETER USING INDIVIDUAL
SCAN LINES AND PLOT RESULTS

WUL - ARRAY OF HWAVELENGTHS IN MICRONS

CALSLP - ARRAY OF CALIBRATION SLOPES IN MW/(CH#**2-MICRON-SR-U)
CALINT - ARRAY OF CALIBRATION INTERCEPTS IN MW/(CH+*2-MICRON-SR)
AGO - ARRAY OF GROUND ALBEDOS (MAVELENGTH)

SIGAG - RRRAY OF GROUND ALBEDO STANDARD DEVIATIONS (WAVELENGTH)

IPRINT - DUMMY VARIABLE FOR INPUT COMPATABILITY WITH PHIPLOT
ISCANT — ARRAY OF FIRST SCAN LINES TO BE PROCESSED
ISCANZ - ARRAY OF LAST SCAN LINES TO BE PROCESSED

SUBROUT INES RND FUNCTION SUBPROGRAMS REQUIRED
RERDS
READ AND LIST DATA CARDS AND REWIND INPUT LOGICAL UNIT S
CRRDAT (MODE, NUMSCN, IPASS, ICH, IELEC, CALSLP, CALINT,
ISCﬂHl ISCFIN2 N:LT NPHSS NSCRN KSCRN ITII‘IE ROLL,
INTFLX KOUNTS, PHI, NCH8)
RERD RIRCRFFT DATA FOR SCHH LINES BETHEEN ISCAN1 AND |SCAN2
STDEV (X, NX, XBAR, SIGX>
CBLCULFITE MERN AND STRNDARD DEVIATION OF X ARRAY
FINDS (TSTAR, PHIBAR, AG, SUAL)
IHTERPOLHTE S AND PHI ARRAYS USING SPLINE UNDER TENSION
SEZMXY (LABG, LABX, LABY, X, ¥, NPTS, MANY, 1DX¥, LTYP, LROM,
LBAC, NPAT, SW1BOL XHIN XHHX VHIN YMAX)
HAKE AN X-¥ PLOT MIXING CURUES AND SYHBOLS OR JUST SYMBOLS
ALONE, OR JUST CURVES ALONE, USING NCAR AUTOGRAPH ROUT INES

DESCRIPTION OF INPUT DATA DECK

MODE

WILC1) N | Re P
CALSLP(1) ... TCALSLP(I3)
CALINTC(1) e CALINT(13)
AGOC 1) . AGOC13)
SIGAGC 1) o SIGRGC13)
IPRINT

ISCANTC 1) ISCANZ( 1)

ISCAN1(NPASS) lm(NPHSS)

COMMENTS
DIMENSION STATEMENTS UALID FOR NSCN UP TO NUMSCH
DIMENSION STATEMENTS UALID FOR NPASS UP TO IPARSS
DIMENSION STRTEMENTS VAL ID FOR NCHAN UP TO ICH
UARIABLE INTFLX CONTRINS UP AND DOWN FLUXES FOR MODE

= 2, AND
INTENSITIES AT O AND 180 DEGREES FOR ALL OTHER MODE'S
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MODIFICATIONS

8/18/86 - TO ?7/31/85 UERSION, ADD MANUAL GRIN RDJUSTMENT AND
TIED DOWN COSINE COMPARISON FOR DATA VAL IDATION

7/02/87 - TO 8/18/86 VERSION, [MPLEMENT QUALITY CONTROL TESTS
IN SUBROUTINE VAL 1D8

3/23/88 - TO ?/02/87 VERSION, ADD UP/DOWN RRRAYS AND STATISTICS
AND NCAR PLOTTING (SEZMXY FROM HAI)

4/04/88 - TO 3/23/88 VERSICGN, ADD NEW MODE TO GET QUICK LOOK
PLOTS FOR ALL SCAN LINES (NEW MODE = 1) AND MAKE
PROGRAM MOSTLY SINGLE PRECISION

5/09/88 ~ TO 4/04/88 VERSION, ADD MODE TO PROCESS INDIVIDUAL
SCAN LINES AND PLOT RESULTS (NEW MODE = 3)

6/22/88 - TO 5/09/88 VERSICN, ADD SUBROUTINE INTGR8 TO INTEGRATE
THE INTENSITIES FOR EACH SCAN TO GET UPWARD AND DOWN-
WARD FLUXES FOR MODE 2 (GROUND ALBEDO CALCULATIONS)

7/05/88 - TO 6/22/88 VERSION, ADD WAVELENGTH DEPENDENCE OF
OPTICAL THICKNESS TO MODE 3 (DATA ANRLYSIS)

REFERENCES
KING, M. D., 1981: J. ATMOS. SCI., 38, 2031-2044.
KING, M. D., M. G. STRANGE, P. LEONE, AND L. R. BLAINE, 1986:
J. ATHOS. OCEAN. TECH., 3, 513-522

PARAMETER (NUMSCN = 16000, IDXY = 1000)
PARAMETER C(IPASS = S50, ICH = 13, IELEC = 8, MAXCRY = 3)
CHRRACTER*1 SYMBOL(HAXCRU) - -
CHARACTER*60 LABG,LABX,LABY

DOUBLE PRECISION XCIDXV,MAXCRY Y, V¢ 1DXY, MAXCRY)

DOUBLE PRECISION XMIN, XMAX, YHIN, YMAX

REAL *4 INTFLXCNUMSCN, |ELEC, 2)

DIMENSION KOUNTSCNUMSCN, IELEC,2)

DIMENSION PHICNUMSCHN, IELEC), TCNUMSCN, 1CHY, SCNUMSCN, ICH)

DIMENSION PHIBCICH, IPASS)Y,SIGPCICH, IPASSY,LSCN1CICH, IPASS)
DIMENSION SHMEANC ICH, IPASS), SIGSCICH, IPASS)

DIMENSION KSCANCNUMSCND, I TIMECNUMSCN Y, ROLL (NUMSCN Y, NCHBCNUMSCN )
DIMENSION RATIOCNUMSCN ), UPCNUMSCN Y, DNCNUMSCN ), TURLUE CNUMSCN >
DIMENSION SURLUECNUMSCN), ISCAN1C IPASS S, ISCANZ( IPASS ), NSCANC IPASS
DIMENSION THEANCICH, IPASS),SIGTCICH, IPASS), TRUCICH, IPASS)
DIMENSION SIGTRUCICH, IPASS), NPTSCMAXCRY )Y, RECGC ICH),LSCNC ICH)
DIMENSION WULCICH),CALSLPCICH), CALINTCICHY, AGOCICH), SIGAGC ICH)
DIMENSION GCICH), TSPECCICH), TPSPECC ICH), PHIAUGCICH), S1GAUGC ICH)

DATA oP/0. 714! ISCENDIOI LSCN!/SSO*O!

DATA 6/0.85334,0.84675,0.84317,0.83881,0.83280,0.82677,
1 0.82452,0.81344,0.80855,0.80543,0.80339,0.79775,
2 0.80170/

DATA TSPEC/14.282, 14.475, 14 533, 14 678, 14,843, 15.007,

1 15.095, 15.323, 15.402, 15.465, 15.683, 15.920,
2 16.085/

NCHAN = ICH

CALL READS

CALL NCUIEN (-0.77)
INITIALIZE SPECTRAL SCALED OPTICAL THICKNESS ARRAY
D0 5 NC = 1,NCHAN

RECG(HC> 1.0 / (1.0 - G(NC)
TPSPEC(NCY = (1.0 - G{NC>) * TSPEC(NCO
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CONT INUE

READ INPUT DATA
RERD (5, 1000) MODE
READ (5, 1010) (MULCNC)Y,NC=1, ICH)
READ (5, 1010) (CALSLPCNC),NC=1, ICH)
RERD (5, 1010) (CALINTCNC)Y,NC=1, ICH)
READ (5, 1010) (AGOCNC),NC=1, ICH)
RERD (5, 1010) (SIGRG(NC),NC=1, ICH>
READ (5, 1000) IPRINT

CALL CRRDAT (MODE, NUMSCN, IPASS, ICH, |ELEC, CALSLP, CRLINT,
1 ISCANT, ISCAN2, NFLT, NPASS, NSCAN, KSCAN, ITIME,

2 ROLL, INTFLX, KOUNTS, PHI, NCH8)

IF MODE = 0, PROCESS CHANNEL 1 DATA TO GET OUTPUT TABLE SHOWING
THE TIMES AT WHICH THE CLOUD ABSORPTION RADIOMETER OBSERVATIONS
ARE IN THE DIFFUSION DOMAIN

IF (MODE .EQ. O) NCHRN = 1
BEGIN ANALYSIS OF AIRCRAFT DATA FOR EACH GROUP OF SCAN LINES

DO 140 NP = 1,NPASS
= NSCANC(NP)
ISCSTR = ISCEND + 1
ISCEND = ISCEND + NSCH
IF (NSCN .LT. 2) GO TO 140
DO 20 | = 1, 1DXY
XC1,1> = ISCANICNPY + | = |
DO 10 J = 1,MAXCRY
¥(i,J) = 1.00+36
CONT INUE
CONT INUE

BEGIN ANALYSIS OF AIRCRAFT DATA FOR EACH CHANNEL

DO 120 NC = 1,NCHAN
NCS = NC
IF ¢NC .GE. IELEC) NC8 = IELEC
IF (MODE .EQ. 1> GO TO 60

BEGIN RNALYSIS OF RIRCRAFT DATA FOR ERCH SCAN LINE

LSCAN 0
LSCNCNC) = O
DO 50 N = ISCSTR, | SCEND
IF (N .EQ. ISCSTR) THEN
IF (MODE .EQ. 2) THEN
HRITE ¢6,1020) NC,NFLT,HUL(NC),AGDCNC ), SIGAGCNC ),

1 ' CALSLP(NC ), CAL INTC(NC)
ELSE
HRITE <6, 1030) NC,NFLT,HUL(NC), RGOCNC),
1 S1GAGCNC Y, CALSLPCNC ), CRLINTCNC )
END IF

IF (NC .EQ. 1> THEN
IF (AGO(1)> .EQ. 1.0> AGOC1) = 0.0
DEN1 = 1.0 - AGOC 1D
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IF ¢AGDC2) .EQ. 1.0 AGD(2) = 0.0
DEN2 = 1.0 ~ AGO(2)
END IF
END IF
IF C(NC .GE. IELEC) .AND. (NCH8CN) .NE. NC>> GO TO 50
IF CCPHICN,NC8) .LE. 0.0> .AND. (MODE .GT. 2))> GO TO 50
IF CLSCAN .GT. 1) THEN
IF (MODCLSCAN,49) .EQ. 0) THEN
IF (MODE .EQ. 2) THEM
HRITE €6, 10200 NC,NFLT,HULCNC), RGOCNC),
SIGAGCNC Y, CALSLPCNG ), CRLINTCNC )
ELSE
WRITE(B, 10303 NC,NFLT, ULCNC ), RGOCNC),
S1GAGCNC ), CRLSLPCNC ), CAL INTCNC)

END IF
END IF
END IF
LSCAN = LSCAN +' 1
LSCH(NC ) = LSCAN
LSCN1CNC, NP> = LSCNICNC,NP) + 1
IHR = [TIMECN>/ 10000
IMN1 = ITIME(N)> ~ 10000%*1HR
IMN = IMN1/100
ISEC = |MN1 - 100*IMN

IF ¢({(MODE .EQ. 0> .OR. (MODE .EQ. 2))> GO TO 40

COMPUTE SCALED OPTICAL DEPTH FOR INDIVIDUAL SCAN LINE
ASSUMING CONSERUATIVE SCRTTERING IN CHANNELS 1 OR 2

IF (NC .GE. 2> GO TO 30

TCHY = 1.0 + PHI(N, 1) / (1.0 - PHIC(N, 1)) -
4.0 * AGOC1) / (3.0 * DEN1) - OP

TCHZ = (1.0 + PHI(N,25) /7 (1.0 - PHICN,2)) -
4.0 * RGO(2> / (3.0 * DEN2) - OP

IF (TCH! .GE. TCH2 * TPSPEC(1)/TPSPEC(2))> THEN

TCN, 1) = TCH1
SCN, 1) = 0.0
G0 TO 40
ELSE
T¢N,2) = TCH2
TCN, 1) = TCN,2) * TPSPECC1)/TPSPEC(2)
S(N,2) = 0.0
END IF

COMPUTE SIMILARITY PARAMETER FOR NONCONSERUAT IVE
CHANNELS

IF ¢(CNC .EQ. 2) .AND. <S(N,1) .NE. 0.0>) 6O TO 40
AG = RGOCNC)

IF (AG .EQ. 1.0) AG = 0.0

TCH,NCY = TCN, 1) * TPSPECCNC)/TPSPECC1)

CALL FINDS ¢TCN,NC), PHICN,NC8), AG, SCN,NC))

PRINT OUT TABLE OF PROCESSED DATA FOR EACH SCAN LINE
IF (MODE .EQ. 2) THEN

HRITE (6, 1040 KSCANCNY,ROLL(NY, IHR, IMN, ISEC,
KOUNTSCN, NC8, 2, KOUNTSCN, NC8, 1),
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2 INTFLXCN, NC8, 2, INTFLX(N,NCS, 1),
3 PHI(N,NC8)
ELSE
IF (MODE .EQ. 0) THEN
WRITE (6, 10405 KSCANCNY,ROLL(NY, IHR, IMN, ISEC,

1 KOUNTSCN, NCB,2), KOUNTSCN, NC8, 1),
2 INTFLXCN, NC8, 2, INTFLX(N, NC8, 1),
3 PHI (N, NCS)
ELSE
HRITE (6, 1040) KSCANCNY,ROLL(ND, IHR, IMN, ISEC,
1 KOUNTS(N, NC8, 2,
2 KOUNTS(N,NCS, 1,
3 INTFLX(N, NC8, 2),
4 INTFLX(N,NCS, 1),
5 PHICN,NC8), T(N,NC Y, SCN, NC)
END IF
END IF
RATIOCLSCANY = PHI(N,NC8)
UPCLSCAN) = |NTFLX(N,NCB,2)
DNCLSCAN) = INTFLX(N,NCS, 1)
TURLUECLSCANY = TN, NC)
- SURLUECLSCANY = SCN,NC)
50 CONT | NUE

END ANALYSIS OF AIRCRAFT DATA FOR ERCH SCAN LINE

IF CLSCAN .LE. 1> GO TO 120
CALL STDEV (RATIO, LSCAN, PHIBCNC,NP), SIGPCNC,NP))
CALL STDEV (UP, LSCAN, UPHMEAN, SIGUP)
CALL STDEV (DN, LSCAN, DNMERN, SIGDN)
IF CMODE .GT. 2) THEN
CALL STOEV (TURLUE, LSCAN, TMEANCNC,NP)>, SIGTCNC,NP)>)
CALL STOEV (SUALUE, LSCAN, SMERNCNC,NP), SIGSCNC,NP>)
TAUCNC,NP) = RECGCNC) * TMEANCNC,NP)
SIGTAUCNC, NP> = RECGCNC) * SIGTCNC,NP)
MRITE <6, 1050) LSCAN,PHIB(NC,NP),S1GPCNC, NP ), UPHEAN,
SIGUP, DNMERN, S1GDN, THEANCNC, NP ),
2 SIGT(NC,NP), TRUCNC, NP ), SIGTRUCNC, NP,
3 SMERNCNC, NP, SIGSCNC, NP>
ELSE
{F (MODE .EQ. 0) THEN
HRITE (6, 1055) LSCAN,PHIB(NC,NP),SIGP(NC,NP),

—

1 UPMEAN, S1GUP, DNHEAN, S1GON
ELSE
WRITE (6, 1060) LSCAN,PHIBCNC, NP>, SIGPCNC,NP),
1 ~ UPMEAN, S1GUP, DNMERN, 51GDN
END IF
END IF

PLOT ZENITH RAND NADIR PROPAGATING INTENSITIES OR FLUXES

60 IF ((MODE .EQ. 1) .AND.
1 ((NC .EQ. 1> .0R. <(NC .EQ. 2> .OR. (NC .EQ. 3> .OR.
2 (NC .EQ. 9> .0R. C(NC .EQ. 12>> .OR.
3 (MODE .EQ. 2> .OR. (MODE .EQ. 3)>> THEN

LABX = 'SCAN NUMBER$*
LABY = "INTENSITY (MW/(CM**+2-MICRON-SR)>$"
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HRITE (LABG, 10707 NFLT,NC
IF (MODE .EQ. 2) THEN
LABY = 'FLUX (MM/(CM**2-MICRON)Y'
HRITE (LRBG, 1080) NFLT,NC
END IF
HANY
LTVP
LROW
LBAC
NPAT
DO 70 N = ISCSTR, ISCEND
LSCAN = KSCANCNY — ISCANICNP) + 1
IF CCHC .GT. 7> .AND. (NCHS(N> .NE. NC)) THEN
YCLSCAN, 13 = 1.0D436
Y(LSCAN,2) = 1.0D+36
YCLSCAN, 3> = 1.00+36
ELSE
YCLSCAN, 1)
Y(LSCAN, 2)
YCLSCAN, 3)
END IF
CONT | NUE
XMIN
XMAX
YMIN
YMAX
NPTS(1)
NPTS(2)
SYMBOLC1) = 'L’
SYMBOL(2) = 'L* e
CALL SEZMXY (LRAEG, {
LTVP, |
VHIN,

PLOT IHTENSITV RHTIO CB GROUND FILB_EDO RS A FUNCTION oF

aunu

INTFLX(N, NCS, 1)
INTFLXCN, NC8, 2)
PHI<N,NC8)

ISCANTCNP)

1SCAN2(NP)

1.00-4

0.000

ISCAN2(NP)> - ISCANT(NP) + 1
NPTSC1)

(Lm 1090) HFLT NC

LRBY = 'PHI$’

IF ¢MODE .EQ. 2> THEN
WRITE (LABG, 1100) NFLT,NC
LABY = 'GROUND ALBEDOS$
END IF

MANY 1

NPHIGD = O

DO 80 N = ISCSTR, ISCEND
LSCAN = KSCANCN) - ISCANTCNP) + 1
IF ¢CYCLSCAN,3) .LE. 0.0D0) .OR.

CYCLSCAN,3> .GE. 1.0D0)) THEN
Y(LSCAN, 15 = 1.00+36
ELSE '
NPHIGD = NPHIGD + 1
Y(LSCAN, 1> = Y(LSCAN, 3>

END IF
CONTINUE
YMIN = 1.00-4

YHMAX = 1.0D0
IF (NPHIGD .6T. O




CALL SEZMXY (LABG, LABX, LABY, X, ¥, NPTS, MANY,
IDXY, LTYP, LROW, LBAC, NPAT, SYMBOL,
XHIN, XMAX, YMIN, YHAXD

W N -

PLOT SCALED OPTICAL DEPTH RND OPTICAL DEPTH AS A
FUNCTION OF SCAN NUMBER

OO0

IF ¢MODE .NE. 3) GO TO 120
IF (NC .EQ. 1) THEN
WRITE C(LABG, 1110) NFLT,NC
LABY = 'SCALED OPTICRL DEPTH (TOTAL - AIRCRAFT)$"
DO 90 N = |SCSTR, ISCEND
LSCAN = KSCANCN> — ISCANICNP) + 1
YCLSCAN, 1) = TCN, 1D
90 CONT INUE
: YMIN = 1.00-4
YMAX = 0.000
CALL SEZMXY (LABG, LABX, LABY, X, ¥, NPTS, MANY, IDXY,
1 LTYP. LROW, LERC, NPAT, SVIBOL, XMIN,
2 XMAX, YMIN, YHRX)
WRITE (LABG, 1120 NFLT,NC
LABY = 'OPTICAL DEPTH (TOTAL - RIRCRAFT)$’
DO 100 N = ISCSTR, ISCEND
LSCAN = KSCANCN)Y - ISCANTCNP)Y + 1
YCLSCAN, 1> = RECG(1) * TCN, 1D
100 CONT | NUE
YMIN = 1.00~4
YMAX = 0.000
CALL SEZMXY (LABG, LABX, LABY, X, ¥, NPTS, MANY, 1DXY,
1 LTYP. LROW, LBAC, NPAT, SYHBOL, XMIN,
2 XHAX, YHIN, YMAX)
END IF

PLOT SIMILARITY PARAMETER AS A FUNCTION OF SCAN NUMBER
FOR A SINGLE CHANNEL

anNoOn

WRITE (LABG, 1130) NFLT,NC
LABY = 'SIMILARITY PARAMETERS"
DO 110 N = ISCSTR, ISCEND
LSCAN = KSCANCN) - ISCANICNP) + 1
IF ((Y{LSCAN,3> .LE. 0.000> .OR.
1 (Y(LSCAN,3> .GE. 1.0D0)>) THEN
V(LSCAN, 1) = 1.00+36
ELSE
Y(LSCAN, 1) = S(N,NC)
END IF
110 CONT INUE
YMIN = 1.0D-4
VHAX = 1.000
CALL SEZMXY (LABG, LABX, LRBY, X, Y, NPTS, HANY,
1 tuxv LTYP, LROH, LBHC NPAT, svmm.
2 xnm, XMAX, YMIN, YHMAX D
END IF
120 CONTINUE

[y Mo Rl

END ANALYSIS OF AIRCRAFT DATA FOR ERCH PASS, ALL CHANNELS

iF (MODE .NE. 1) THEN
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IF (MODE .EQ. 2) THEN
WRITE (20, 1000) ISCANICNP), ISCANZCNP)
HRITE <20, 1010) (PHIB(NC,NP),NC=1, ICH)
HRITE €20, 1010) (SIGPCNC,NPY,NC=1, ICH)
WRITE (6,1140> NFLT, ISCAN1CNPY, ISCAN2CNP)
ELSE
HRITE ¢6, 1150 NFLT, ISCANTCNP), ISCANZ(NP)
END IF
DO 130 NC = 1,NCHAN
IF (MODE .EQ. 2) THEN
HRITE ¢6, 1160 NC,WUL(NC),LSCN1C(NC,NP), PHIB(NC,NP),
S1GPCNC, NP
ELSE
IF (MODE .EQ. O) THEN
HRITE (6, 1160 NC,HUL(NCY,LSCNCNC), PHIBCNG, NP,
SIGP(NC,NP),RGOCNC ), S1GAGCNC )
ELSE
WRITE (6, 1160 NC,

1 HULCNC ), LSCNCNC ), PHIBCNC, NP,
2 SIGP(NC, NP>, RGOCNC ), SIGAGCNG ),
3 SMEANCNC, NP Y, SIGSCNC, NP),
4 TRUCNC, NP, SIGTRUCNC, NP>
END IF
END IF
130 CONT INUE
END IF
140  CONTINUE
END ANALYSIS OF AIRCRAFT DATA FOR ALL GROUPS OF SCAN LINES
IF (MODE .EQ. 1) 6O TO 170
FOR (MODE .EQ. 2) AND CNPASS .GT. 1), CALCULATE AND PRINT OUT
SUMMARY TABLE OF RGO'S AND ERROR'S AVERAGED FOR ALL SCAN LINE
RANGES
IF (CMODE .EQ. 2) .AND. (NPASS .GT. 1)) THEN
MRITE <6, 1140) NFLT, ISCAN1¢ 1), 1SCAN2CNPASS )
DO 160 NC = 1, ICH
st =0
SUMX = 0.0
SUMX2 = 0.0
DO 150 NP = 1,NPASS
LSCAN = LSCN1CNC, NP>
LSC =LSC + LSCAN
SUMX = SUMX + LSCAN*PHIBCNC, NP>
SUMX2 = SUMX2 + CLSCAN ~ 1.0)%SIGP(NC, NP *SIGPCNC,NP)
1 + LSCAN*PHIBCNC, NP Y*PHIB(NC, NP>
150 CONT INUE
PHIAUG(NC) = SUMX / LSC
SIGAUGCNG) = SUMX2 — LSCH*PHIAUG(NG MPHIAUGCNG )
IF (SIGAYGCNC) .LT. 0.0 SIGAUGCNC) = 0.0
SIGAUGCNC)Y = SORTCSIGRUGI(NCY / (LSC - 1.0))
MRITE <6, 1160) NC,WUL(NC),LSC, PHIRUGING Y, S1GAUGCNG)
160 CONT | NUE

WRITE (20, 1000> ISCAN1( 1), ISCAN2(NPASS)
HRITE <20, 1010)> (PHIAUGCNC) , NC=1, ICH)
WRITE (20,1010) (SIGRUGCNC) , NC=1, ICH)



REHIND 23

END IF
170 WRITE <6, 1170)> MODE
sTOP

1000 FORMAT(?110)
1010 FORMAT(PF10.4) o

1020 FORMATC1HT, /,OH CHANNEL :, 13,45X, 14HFLIGHT NUMBER:, 1S, /,

124 WAVELENGTH: ,F7.4.8H HICRONS, 30X, 14HGROUND ALBEDO: ,F7.4,
4H +/- F7.4,/,20H CALIBRATION SLOPE =,F7.4,
23H MU/ (CHe*2-MICRON-SR-U 3, 7X, 23HCAL IBRATION INTERCEPT =
F?7.3,21H MUZCCH**2-HICRON-5R), //, 21X, 4HT IME, 3X,

2¢3X_ SHCOUNT ), 6X, BHFLUX(—1), 6X, THFLUX( 1), /,6H _SCAN, 4X,
AHROLL, 4X, 10HR MIN SEC,4X, 4HC-1),4X,3HC 1), 7X,8HM 7 (CH,
13H%*2 -~ HICRON), 6, 6HRLBEDO, 7, 1X,5¢ H-, 3X,

B¢ TH-3,3X, 10¢ TH-, 2¢3X, 5C tH-2), 6%, 21¢ 1H-),6X, 6¢ 1H-))
1030 FORMATCIH1, 7.OH CHANNEL - 13, 45X, 14HFLIGHT MNUMBER:, IS, /,

12H’ WAVELENGTH: ,F7.4.8H MICRONS, 30X, 14HGROUND ALBEDO: F7.4,
4H +/- F7.4,7,20H CALIBRATION SLOPE =,F7.4,
23H M (CHAR2-MI CRON-SR-U), 7X, 23HCAL IBRATION INTERCEPT =,
F?7.3,21H MU/CCI*2-HICRON-SR), //, 21X, 4HTIME, 3X,

2¢3X, SHCOUNT >, 3X, 27HINTENSI TY¢- 1) INTENSITV( 13, 16X,
BHSCALED, 5X, 10HSIMILARITY, /,6H  SCAN,4X, 4HROLL , 4X,

10HHR MIN SEC, 4X, 4H(=1),4%, 3HC 1), 4%, 11HHW / (Ciph*2,

16H ~ MICRONS - SR),5X,3HPHI,4X, 13HOPT ICAL DEPTH,

2X, OHPARAMETER, /, 1X,5¢ TH-3, 3X, 6¢ 1H-), 3X, 10C 1H-),

203X, 5¢ 1H-)), 3X, 27 H-3, 3%, 6¢ 1H-), 3X, 13C 1H=), 2X, 10C tH->)
1040 FORMATCIG,FB.2, 16,214, 17, 18,2F 14.4,F12.4,2F 13.4)
1050 FORMATC 1SHONUMBER OF SCANS =, 16, /,

11H 1¢-1371¢1),5X,2H =,F8.4,4H +/-,F7.4,/,

BH 1¢-1), 10X,2H =,F8.4,4H +/-,F7.4,
21H MU/ (CH*2-MICRON-SR), /,

SH 1¢13, 11X,2H =,F8.4,4H +/-,F7.4,

21H MU/ (CM**2-HICRON-SR), /,

11H SCALED TAU,S5X,2H =,F8.4,4H +/-,F7.4,/,

4H TAU, 12X,2H =,F8.4,4H +/-,F7.4,7,

2H S, 14X,2H =,F8.4,4H +/-,F?.4)
1055 FORMATC 1GHONUMBER OF SCANS =, 16, /,

11H 1¢=1>71¢1),5X,2H =,F8.4,4H +/-,F7.4,/,

6H 1¢-1),10X,2H =,F8.4,4H +/-,F?.4,
21H MU/ (CH=*2-MICRON-SR), /,

5H 1¢1), 11X,2H =,F8.4,4H +/-,F7.4,

21H MU/ (CM**2-H1CRON-SR))
1060 FORMATC 1BHONUMBER OF SCANS =, 15, /,

1 7H ALBEDO, 10X, 1H=,F8.4,4H +/-,F7.4,/,
2 OH FLUXCUP)Y,8X, tH=,F8.4,4H +/- F7.4,

3 18H MU/ (CHE2-MICRON), 7,
4
5

DOOJAUNLWN - V- OUNDEWN -

OB WN -

NDWN —

{1H FLUXCDOWN),6X, tH=,F8.4,4H +/- F?. 4,
18H HN!(CH**Z-HICRUN))
1070 FORMAT('ZENITH AND NADIR INTENSITIES FOR FLIGHT', IS,

1 ' AND CHANNEL',13,'$")

1080 FORMAT('UPWARD AND DOWNWARD FLUXES FOR FLIGHT', 13,
1 ' AND CHANNEL',13,'$")

1090 FORMATC' INTENSITY RATIO 1¢-1>/1¢+1) FOR FLIGHT, IS5,
1 * AND CHANNEL',13,'$">

1100 FORMATC'GROUND ALBEDO FOR FLIGHT', 15, AND CHANNEL',13,°$')>
1110 FORMATC(' SCHLED OPTICAL DEPTH FOR FLIGHT® , 15,

1 * AND CHANMNEL',13,°'$")>
1120 FORMATC'OPTICAL DEPTH FOR FLIGHT" , 15, AND CHANNEL',13,°$")
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1130 Fonnnn'sm;mmw PARAMETER FOR FLIGHT',1S, " AND CHANNEL',
1 13,°$")
1140 FORMATC1H1, 7, 15H FLIGHT NUMBER:,15,/,21H SCAN NUMBER RANGE IS,
1 16,3H 10, 16, /7, 10X, 10HHRUELENGTH, 3X, 6HNUMBER, /, 1X,
2 THCHANNEL , 4X, 6HM I CRON, 4X, 8HOF SCANS, 7X, 13HGROUND ALBEDO, /,
3 1X, 7¢1H-), 2X, 10C 1H-), 2X, 8C(1H-),5X, 17¢ 1H-), />
1150 FORMATCTH1, 7, 15H FLIGHT NUMBER:,15,/,21H SCAN NUMBER RANGE IS,
16,3H 10, 16, 7/, 10X, 10HHAUELENGTH, 3X, GHNUMBER, /,
1X, PHCHANNEL , 4X, 6H11 CRON, 4X, 8HOF SCANS, 12X, 3HPHI,
16X, 13HGROUND ALBEDO, 7X,20HSIMILARITY PARAMETER,5X,
17HOPTICAL THICKNESS, /, 1X, 7¢1H-),2X, 10¢ 1H-), 2X, BC 1H-),5X,
12¢ 1H-),2X, 2¢5X, 17¢ 1H=), 3C1H-), 5X, 18C 1H=), /)
1160 FORMATCI5,F13.4,110,4(F13.4,4H +/~,F7.4>)
1170 FORMATC 1H1, //,36H THE QUALITY CONTROL CATEGORIES RRE:,//,
SH DRTA, 7, 17H QUAL DEFINITION, 7, 1X,4C TH=),2X, 10¢1H-), 7,
3%, 1HO, 3, 1SHACCEPTRBLE DATA, /,
X, 1H1,3X,40HNADIR INTENSITY EXCEEDS ZENITH INTENSITY,/,
3X, 1H2, 3X, 3BHNUMBER OF TIMES DEVIRTIONS FROM COSINE,
20H CURVE CHANGE SIGN IS .LE. 3,,/,
7X,32HFOR XMU BETHEEN 0.9 AND -0.9 AND,
441 STANDARD DEVIATION .GT. 0.5*(STDDEU THRESH), /,
3X, 1H3, 3X, 3GHSAMPLE STANDARD DEVIATION RROUND COSINE,
35H CURVE EXCEEDS S58% OF MEAN AMPLITUDE,/,
3X, 1H4, 3X, 35HMAX |MUM DEVIATION FROM COSINE CURVE,
30H EXCEEDS 10% OF MERN AMPLITUDE,//,
32H THE MODE OF DATA PROCESSING 1S ,i1,7H WHERE:, /7,
5SH 0 = PERFORM QUALITY CONTROL TESTS FOR ALL SCAN LINES,
/,48H 1 = PLOT SELECTED CHANNELS FOR ALL SCAN LINES,/,
531 2 = DERIVE SPECTRAL GROUND ALBEDO AND PLOT RESULTS, /,
404 3 = DERIVE SPECTRAL SIMILARITY PRRAMETER USING,
30H INDIVIDUAL SCAN LINES AND PLOT RESWLTS)

N HBWON -

TOTMTMOOTDIOD-ADALWN -

END
SUBROUT INE RERDS

PURPOSE
RERDS AND WRITES INPUT DATA CARDS FROM LOGICAL UNIT 5

USAGE
CALL READS

OESCRIPTION OF PRRAMETERS
NONE

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
HONE

COMMENTS
SUBROUTINE REWINDS LOGICAL UNIT S SO THE IIPUT IS RERDY TO BE

RERD BY THE PROGRAM

SUBROUT INE RERDS
DIMENSION CRRDC18)
WRITE (6, 1000>
10 READ (5, 1010,END=999> CRRD

WRITE (6, 1020)> CARD
GO TO 10

999 CONTINUE
REWIND 5
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RETURN

1000 FORMAT(1H1, 7/, 10X, "THE CONTENTS OF THE INPUT FILE ON UNIT 5 ARE: ",
i R

1010 FORMAT(18R4)

1020 FORMATC 10X, 18A4)

END

SUBROUT INE CARDAT

PURPOSE

RERD AIRCRAFT DATA FOR SCAN LINES BETWEEN ISCAN1 AND [SCAN2

USAGE

CALL CRRDAT (MODE, NUMSCN, IPASS, ICH, IELEC, CRLSLP, CALINT,

ISCAN1, ISCAN2, NFLT, NPASS, NSCAN, KSCAN, ITIME,
ROLE, INTFLX, KOUNTS, PHI, NCH8)

DESCRIPTION OF PARAMETERS
MODE - MODE OF DATR PROCESSING

NUMSCH
IPASS
ICH
1ELEC

CALSLP
CRLINT
1SCAN1
1SCAN2
NFLT
NPRSS
NSCAN
KSCAN
ITIME
ROLL
INTFLX

KOUNTS

NCHB

0 PERFORM QUALITY CONTROL TESTS FOR ALL SCAN LINES
1 CRERTE PLOTS FOR ALL SCAN LINES AND SELECTED CHANNELS
2 DERIVE SPECTRAL GROUND ALBEDO AND PLOT RESULTS
3 DERIVE SPECTRAL SIMILARITY PARAMETER USING INDIVIDUAL
SCAN LINES AND PLOT RESULTS
DIMENSION SPECIFYING THE MAXIMUM NUMBER OF SCAN LINES
THAT CAN BE PROCESSED
DIMENSION SPECIFYING THE MAXIMUM NUMBER OF SCAN LINE
SEGMENTS THAT CAN BE PROCESSED
DIMENSION SPECIFYING THE MAXIMUM NUMBER OF OPTICAL
CHANNELS _
DIMENSION SPECIFYING THE MAXIMUM NUMBER OF ELECTRICAL
CHANNELS
ARRAY OF CALIBRATION SLOPES IN MW/ (CHA*2kMICRON*SR*U )
ARRAY OF CALIBRATION INTERCEPTS IN MW/CCrPe*2*t] CRON*SRY
ARRAY OF FIRST SCAN LINES TO BE PROCESSED
ARRAY OF LAST SCAN LINES TO BE PROCESSED
FLIGHT NUMBER
NUMBER OF SCAN LINE PAIRS PROCESSED
ARRAY OF NUMBERS OF SCAN LINE SEGMENTS PROCESSED
ARRAY OF SCAN LINE NUMBERS PROCESSED
ARRAY OF TIHES OF PROCESSED SCAN LINES
ARRAY OF ROLL ANGLES FOR PROCESSED SCAN LINES
ARRAY OF INTENSITIES OR FLUXES FOR EACH CHARNEL
MODE .EQ. 2
UPHARD AND DOWNWARD PROPAGATING FLUXES
MODE _NE. 2
UPWRRD AND DOWNWARD PROPAGATING INTENSITIES
ARRAY OF INSTRUMENT COUNTS FOR ERCH CHANNEL
COUNTS FOR THETA = O AND 180 DEGREES FOR EIGHT
CHANNELS
ARRAY OF INTENSITY OR FLUX RATIOS FOR EACH CHANNEL
MODE .EQ. 2
RATIOS OF UPNARD AND DOWNWARD PROPAGARTING FLUXES
MODE .NE. 2 ’
RATIOS OF UPWARD AND DOWNWARD PROPAGATING INTENSITIES
ARRAY OF FILTER POSITIONS FOR EARCH SCAN LINE

SUBROUT INES AND FUNCTION SUBPROGRANMS REQUIRED
URLIDS (MODE, LSCAN, NANGS, 10, 1180, AMU, LCNT2, IQUAL)
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COMPARE EACH SET OF SCAN DATA FOR CHANNEL 2 RGRINST A
COSINE FUNCTION AND RETURN THE GUALITY CONTROL CATEGORY
INTGRS (NUMSCN, IELEC, NSCN, K, KK, NANGS, RNGLE, UOLT,
CALSLP, CALINT, GARIN, INTFLX)
INTEGRATE INTENSITIES O - 90 DEGREES AND 90 - 180 DEGREES
TO GET DOMNHARD AND UPWARD FLUXES RESPECTIUVELY

SUBROUT INE CRRDAT (MODE, NUMSCN, IPRSS, ICH, IELEC, CALSLP,
1 CALINT, ISCAN1, ISCAN2, NFLT, NPASS, NSCAN,
2 KSCAN, ITIME, ROLL, INTFLX, KOUNTS, PHI, NCH8)
CHARACTER*Q CHRPHI (6, BLANK, CPHI

INTEGER*2 IDATA(3505)

REAL*4  SLOPE,RINTER

REAL*4  INTFLXCNUMSCH, IELEC,2)

DIMENSION KOUNTSCNUMSCN, IELEC,2)

DIMENSION PHICNUMSCN, TELEC), LCOUNT(435,8),U0LT(435,8)

DIMENSION ANGLEC435), THETR(435), AU(435), LCNT2¢435)

DIMENSION CRLSLP(*),CALINT(*), ISCAN1CK), ISCAN2¢*), IERR(S)
DIMENSION NSCANC*),KSCANC*Y, ITIHEC*), ROLL(* ), NCHB(* )

EGUIVALENCE ¢IDATAC11),SLOPE), (IDATAC 13),AINTER)

EQUIVALENCE (LCOUNT(1,2),LCNT2¢ 1))

DATA BLANK/' ' 7, \ERR/S5*0/
FACTR = 180.0/¢2%*11)

SIGN = 1.0

Pl = ACOS(-1.0)

DEGRAD = P1/180.0

URITE <6, 1000 MODE
RERD (5,1010) ISCAN1(1), ISCAN2C 1)
D0 10 | = 1, IPASS

NSCANCI) = D
10 CONT INUE
NTOT =20
NSUB =20
NSCN =20
NPASS = 1

READ DATA FOR SINGLE SCAN LINE FROM AIRCRAFT TRPE

15 IF (NSCN .EQ. NUMSCN> GO TO 50
READ (10, 1020,END=50) IDATA
LSCAN = IDATACS)

CHECK IF SCAN NUMBER 1S BEYOND THE END OF THE CURRENT SCAN
NUMBER RANGE OR IF THERE HAS BEEN A SCAN NUMBER RESET

20 IF (ISCAN2(NPASS)> .NE. 0> THEN

IF ((LSCAN .GT. ISCAN2(NPRSS)) .OR.
1 (LSCAN .LT. KSCAN(NSCN))>) THEN
IF (NPASS .GE. IPASS)> GO TO S50
READ ¢S, 1010,END=50> ISCAN1(NPASS+1), ISCAN2(NPRSS+1)

NOW HANDLE RELATIONSHIP OF SCAN NUMBER TO START OF SCAN
NUMBER RANGE -
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IF CISCANICNPASS)Y .NE. 0> THEN
IF (LSCAN .LT. ISCANT(NPASS)) GO TO 15

END IF
NTOT = NTOT + 1
NFLT = IDATAC10)
NANGS = IDATA(20>
0T = 190.0 / (NANGS-1)

00 25 | = 1,NANGS
THETAC1) = (I-1DT - 5.0
CONT INUE o
IF CIDATACO) .LT. 128) AROLL = IDATACO) * FACTR
IF CIDATACO) .GE. 128) AROLL = C(IDATACO) - 256) * FACTR
IF (NFLT .GE. 1139) AROLL = 4.0 * AROLL

ELIHINATE DATA FOR WHICH THE ROLL EXCEEDS 5 DEGREES OR THE
ZENITH MEASUREMENT OCCURS WITHIN 0.5 DEGREE OF THE START
SCAN PULSE
FLIGHTS < 1160: -4.5 < ROLL < 5.0
FLIGHTS 1160 ON: -5.0 < ROLL < 4.5

GOOD ROLL
GOOD ROLL

IF (CRROLL .LT. -4.5) .OR. (AROLL .GT. 5.0)> THEN
IF (LSCAN .EQ. ISCAN2(NPASS)>)> GO TO 15
GO TO 15
END IF

CHANGE THE SIGN OF THE ROLL FOR THE CONUAIR-131A RIRCRAFT

IF (NFLT .GE. 1160) AROLL = -AROLL
LTIME = IDATAC4) + 100*IDATA(3)> + 10000*IDATA(2)
IF ¢CIDATAC19) .GE. 0) .AND. CIDATAC19)> .LE. 2)> THEN
IF (IDATAC19) .EQ. 0> GAIN = 0.5
IF (IDATAC19Y .EQ. 1) GAIN = 1.0
IF ¢IDATAC19> .EQ. 2> GAIN = 2.0
ELSE
IF (LSCAN .EQ. ISCAN2(NPASS))> GO TO 13

NSCANCNPASS) + 1
NSCN + 1
IDATACS)

LTIME

IDATACE) + 7

ITIMEC(NSCN)
NCHB(NSCN»>

3
:
:

CONVERT COUNTS TO VOLTRGE

DO 35 N = 1,NANGS
I0FF = 23 + IELEC*(N-1)
DO 30 | = 1,lELEC

INP = 10FF + 1

LCOUNT!N, 1> = IDRTACINP)

UOLT(N, 1> = (LCOUNT(N, 1> - AINTER) / SLOPE

CONT INUE o '
CONT INUE

LOCRTE PIXELS IN THE ZENITH AND NADIR DIRECTIONS

ROLLCNSCN> = AROLL
IF (NFLT .LT. 1160> SIGN = -1.0
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EPS1 = 0.1
EPS2 = 0:1
DO 40 N = 1,NANGS

ANGLECNY = (THETAC(N) + SIGN*AROLL> * DEGRAD

AMUCND> = COS(ANGLE(NY)
DIFF = ABSCAMUCNDY - 1.0O
IF (DIFF .LE. EPS1)> THEN

EPS1 = DIFF
10 =N
END IF

DIFF = ABS{AMUCNY + 1.0O
IF <DIFF .LE. EPS2) THEN

EPS2 = DIFF
1180 =N
END IF

CONT INUE

QUAL ITY CONTROL TEST (MODE EQUALS 0 OR 3)
COMPARE CHANNEL 2 DATA TO COSINE FUNCTION TO DETERMINE IF
DATA ARE IN DIFFUSION DOMAIN

IF ({MODE .EQ. 0> .OR. (MODE .GE. 3>) THEN
CALL UALID8 (MODE, LSCRN, NANGS, 10, 1180, AMU, LCNTZ2,

1QUAL >
NSUB = NSUB + 1
IERRCIQUAL+1) = IERRCIGUAL+1T) + 1
IF (IQUAL .GT. 0> THEN
HSCAN(NPASS)> = NSCAN(NPASS) - 1
NSCN = NSCN - 1
IF (LSCAN .EQ. ISCAN2(NPASS)> GO TO 15
60 TO 1S
END IF
END IF

CONVERT UOLTAGE TO INTENSITY OR CALCULATE UPHRRD AND
DOWNWARD FLUXES IF MODE = 2

DO 45 K = 1, |ELEC
IF ¢CK .EQ. 1> .OR. (K .GT. 1> .AND. CMODE .GT. 0))) THEN
KK = K
IF <K .EQ. IELEC) KK = NCHB(NSCN)
IF ¢(K .EQ. IELEC) .AND. (KK .EQ. 7)) GO TO 45
IF (MODE .NE. 2) THEN
INTFLXCNSCN, K, 1> = CUOLTCI0,K)*CALSLP(KKY  +
CALINTCKKY) /7 GRIN
INTFLX(NSCN,K, 2> = CUOLT(! 180, K MCALSLPCKK) + '
CRLINTCKKY) / GAIN
ELSE
CALL INTGR8 (NUMSCN, IELEC, NSCN, K, KK, NANGS,
ANGLE, UOLT, CALSLP, CALINT, GAIN,
INTFLX)>
END IF :
IF (CMODE .EQ. 1) .AND. CINTFLX(NSCN,K,1> .EQ. 0.0)) THEN
PHI(NSCN,K) = 10.0 :

ELSE
PHICNSCN,K)Y = INTFLXCNSCN,K,2> /7 INTFLXCNSCN K, 1)
END IF

END IF
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c
c
c

KOUNTS(NSCN, K = LCOUNT<I0,KD
KOUNTSCNSCN, K = LCOUNT(I 180 K>
CONT INUE

GO 7O 15

WRITE OUT SUMMARY, ERROR SIMRRV, AND PH! TABLES

S0 MRITE (6, 1030) NTOT,NUHSCN,NSCN,NPRSS

60

IF CISCANTCD -EQ. 0) ISCRHKI) KSCANC 1)
IF (ISCAN2(NPASS) .EQ. 0) ISCAN2(NPASS) = LSCAN
IF (MODE .EQ. 0> THEN

IF (NFLT .LT. 1160) THEN
R1 =-4.5
R2 = 3.0

NROLL = NTOT - NSUB
WRITE ¢6, 1040) CIERRC1), 1=1,5),NROLL,R1,R2, NTOT
END IF

IF (MODE .GE. 2) THEN

D0 60 | = 1,NSCN
0655 J=1,
CHRPHI (J) = BLANK
CONT INUE
IF CPHICI, IELEC) .NE. 0.0) THEN
WRITE (CPHI, 1050 PHICI, IELEC)
= NCHBCI) - ?
CHRPHICICHN) = CPHI
END IF
M =1 -1
IF ¢MODCIM1,56) .EQ. 0) HRITE ¢6,1060) <K K=1,ICH)
HRITE (6, 10700 KSCANCI ), CPHICI,J),J=1,7), (CHRPHI(J) J=1,6)
CONT INUE
END IF

RETURN
1000 FORMAT(//,36H THE QUALITY CONTROL CATEGORIES ARE:,//,

ITOoOTMMOORDOOANIALEON -

5H DATR,/, 17H QUAL DEFINITION, /, 1X, 4(1H-) 2X,10¢1H=-1, /,
3X, 1HO, 3X 1SHACCEPTABLE DATA, /,3X, 1H1 3X,

4UWDIR INTENSITV EXCEEDS ZENITH INTENSIW /,

3X, 1H2, 3X, 38HNUMBER OF TIMES DEVIATIONS FROM COSINE
28HCUFI|ECMNGESIGH 1§ .LE. 3,/,
KWORWBETNEENOQHHD—OQR!'ID

44 STANDARD DEVIATION .GT. 0.5*(STDDEV THRESH), /,

3X, 1H3, 3X, 39HSAMPLE STANDARD DEVIATION AROUND COSINE

35H CURUE EXCEEDS S% OF MEAN AMPLITUDE, /,

3X, 1H4, 3X, 3SHHMAX 1 HUN DEVIATION FROM COSINE CURVE,

30H EXCEEDS 108 OF MERN AMPLITUDE, //,

32H THE MODE OF DATA PROCESSING 1S H 7H WHERE:,//,

55H O = PERFORM QUALITY CONTROL TESTS FOR ALL SCAN LINES,
/ ,48H 1 = PLOT SELECTED CHANNELS FOR ALL SCAN LINES,/,
S3H DERIVE SPECTRAL GROUND ALBEDO AND PLOT RESLR.TS Z,
49H 3 = DERIVE SPECTRAL SIMILARITY PARAMETER USING,

304 INDIVIDUAL SCAN LINES AND PLOT RESULTS)

1010 FORMAT(?1102
1020 FORMAT(44(80R23>
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1030 FORMAT(

S WN e

1040 FORMAT(

OW:D@G:I-\IOIUIA&N-‘

1050 FORMAT¢

1060 FORMAT(
1

1070 FORMAT(
END
SUBROUT

PURPGSE

1H1,/7,41H THE TOTAL NUMBER OF SCAN LINES RERD IN =,16,/,
S2H THE MAXIMUAY NUMBER OF SCAN LINES OF UALID DATA THAT,
19H CAN BE PROCESSED =, I6, /,26H THE ACTURL NUMBER OF SCAN,
32H LINES OF VALID DATA PROCESSED =, 16, /,
43H THE NUMBER OF SCAN LINE GROUPS PROCESSED =, 13)
/7,49H THE NUMBER OF SCAN LINES IN EACH QUALITY CONTROL,
14H CATEGORY RRE:,//,5H DATA, /, 15H QUAL NUMBER

1OHDEF INITION, 7, 1,4 1H-), 2X, 6¢ H-), 2X, 10C 1H-), 7, 3X, THO, 18,
3X, 1SHACCEPTRBLE DATA, /,3X, TH1, 18,3X, ISHNADIR INTENSITY,
25H EXCEEDS ZENITH INTENSITY, /,3X. 1H2, 18,3X, GHNUMBER OF ,
SSH TIMES DEVIATIONS FROM COSINE CURVE CHANGE SIGN IS .LE.,
2H 3,7, 15X,4 1HFOR XMU BETWEEN 0.9 AND -0.9 AND STANDARD,
35H DEVIATION .GT. 0.5*(STODEV THRESH), /,3X, 1H3, 18,3X,
S3HSAMPLE STRNDARD DEVIATION RROUND COSINE CURVE EXCEEDS,
21H 5% OF MEAN AMPLITUDE, /,3X, 1H4, I8, 3X, THMAX MU,
48H DEVIATION FROM COSINE CURVE EXCEEDS 108 OF MEAN,
10H AMPLITUDE, /,3X, 1HS, 18,3X, 18HROLL OUT OF RANGE

1HC,F4. 1,94 < ROLL <,F3.1,1H), /,8X,4C1H-), /,6H TUTRL 16)
Fa.5) =
1H1,7,6H SCAN, 13(2X,4HPHIC, 12, H), 7, 1X,5¢ 1H-),
13¢20, 7¢I
16, 7F3.5,6A9)

INE VAL D8

COMPARE EACH SET OF SCAN DATA FOR CHANNEL 2 AGRINST R COSINE

FUNCT
USAGE

ION RND RETURN QUALITY CONTROL CRTEGORY

CALL UALIDS (MODE, LSCAN, NANGS, 10, 1180, AMU, LCNT2, I1QUAL)

DESCRIPTION OF PARARMETERS

MODE - MODE OF DATR PROCESSING
0 PERFORM QUALITY CONTROL TESTS FOR ALL SCAN LINES
1 CREATE PLOTS FOR ALL SCAN LINES AND SELECTED CHANNELS
2 DERIVE SPECTRAL GROUND ALBEDO
3 DERIVE SPECTRAL SIMILARITY PARAMETER USING INDIVIDUAL

SCAN LINES

LSCAN - SCAN LINE NUMBER

NANGS - NUMBER OF PIXELS IN RCTIVE SCAN

10 - INDEX OF ZENITH PIXEL

1180 - INDEX OF NADIR PIXEL

AMU - ARRAY OF THE COSINES OF THE SCAN ANGLES

LCNT2 - ARRAY OF THE SCAN COUNTS FOR CHANNEL 2

IQUAL - QUALITY CONTROL CATEGORIES

0 ACCEPTRBLE DATA

1 NADIR INTENSITY EXCEEDS ZENITH INTENSITY

2 NUMBER OF TIMES DEVIATIONS FROM COSINE CURVE CHANGE
SIGN IS .LE. 3, FOR XMU BETWEEN 0.9 AND -0.9 AND
STANDARD DEVIATION .GT. 0.5*(STODEV THRESHD

3 SAMPLE STRANDARD DEVIATION AROUND COSINE CURVE
EXCEEDS 5% OF MEAN AMPLITUDE

4 MAXIMUM DEVIATION FROM COSINE CURVE EXCEEDS 108 OF
MEAN AMPLITUDE

SUBROUTINES AND FUNCTION SUBPROBRHHS REQUIRED

NONE
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SUBROUTINE UALIDS (MODE, LSCAN, NANGS, 10, 1180, AMU, LCNT2,
1QUAL >

DIMENSION AMUCH), LONT2¢%)

DATA NPASS/0/

IQURL = 0

NPASS + 1

FIND THE CHARACTERISTICS OF THE COSINE FUNCTION THROUGH THE
ZENITH/NADIR ENDPOINTS

NPTS = 1180 - 10 + 1

NPTSM2 = NPTS - 2

LCNTMX = LCNT2C10> + LONT2<10+1)
AMUMX = AMUCIO>  + AMUCIO+T)
gV =2

IF <10 .6T. 1> THEN

LCHNTMX = LCNTMX + LCNT2C10-1D
AMUMX = AMUMX  + AMUCI0-1D
DIV =3
END IF
LCNTHMX = LCNTHMX / 1DIV
AMUMX = AMUMX /7 IDIV
LCNTMN = LCNT2(1180)> + LCNT2¢1180-1D
AMUMN = AMUCI 180>  + AMUCI1B0-1)
D =2

IF {1180 .LT. NANGS)> THEN

LCNTHN = LCNTMN + LCNT2(| 180+1)
AMUMN = AMUMN  + AMUCHIB0+ 1)
iDIv =
END IF

COSSLP = (LCNTMX - LCNTHMN)/C(AMUMX - AMUMND
AMPLMN = (LCHTMX + LCNTHMND/2.0

COMPARE THE DEVIATION STATISTICS OF THE DATA FROM THE COSINE
FUNCTION NITH THE QUALITY CONTROL TESTS

SDEUMX
DEUMAX
DEVMIN
SUM
SUM2
NCHNGE
IF (COSSLP .LE. 0.0> IQUAL = 1
DO 10 | = 1,NPTSH2
DEVI8 = LCNT2CI0+1) - LCNTMN -
COSSLP*CAMUCI10+1) - AMUMND
IF (DEVI8 .GT. DEUMAX) DEUMAX = DEVIS
IF CDEVIS .LT. DEUMINY DEWMIN = DEVIS
IF ¢1 .GT. 1) THEN
IF CCRMUCIO+1) .LE. 0.9) .AND.
(RMUCIO+! Y .GE. -0.9)) THEN
IF (DEVI*DEUSM1 .LT. 0.0> NCHNGE = NCHNGE + 1
END IF :
END IF
SUM = SUM + DEVIS

&
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suM2 = SUM2 + DEVIS*DEVIS
DEVSM1 = DEVIS
CONT INUE

ARTHMN = SUM / NPTSM2

STNDEV
IF (STNDEV .GT. 0.5*SDEUMX) THEN

1

SORT(SUM2 / NPTSM2)

IF (NCHNGE .LE. 3) THEN
IF C(IQUAL .EQ. O) IQUAL = 2
END IF

END IF

IF (STNDEV .GT. SDEVUMX)> THEN

IF CIQUAL .EQ. O) 1QUAL = 3
END IF

IF ((DEVMAX .GT. 2.0*SDEUMX)> .OR.

(DEUMIN .LT. -2.0%SDEUMX)>) THEN
IF <louAL .EQ. 0) I10UAL = 4
END IF

WRITE OUT RESULTS

{F (MODE .NE. 0> GO TO 999
IF ((NPASS .EQ. 1> .OR. (MOD{NPASS,52> .EQ. 0)) WRITE (6, 1000)

HRITE <6, 1010> NPASS,LSCAN, 10, | 180, COSSLP, SDEUMX, DEUMAX, DEUHIN,

ARTHMN, NCHNGE , STNDEV, 1 QUAL

999 RETURN
1000 FORMATCIHL, //,

PN DN -

20X, 1GHZENITH / NADIR CRSE, /, 18X, SHPIXEL, /,

0% 4HSCAN, 5%, 5HINDEX, 14X, 6HSTDDEV, 10X, GHDEVIRTION,
14X, GHSAMPLE , 2X, 4HDATRA, /, 2¢ 1X, GHNUMBER ),

10H  ZEN NAD, 4X,SHSLOPE, 4X, BHTHRESH, 6X,, 3HMAX, 5X,
3HMIN, 4X, 4HHEAN, 2X, 3H+ /-, 3X, GHSTODEV, 2X, 4HQUAL , /,
201X, 6C1H-)),3X, 7CTH-), 4X, SCIH-), 4X, 6C1H-), 4%, 21¢ 1H-),
2%, 3C1H-), 3X, 6¢ TH-), 2X, 4 tH=), /)

1010 FORMATC 16,217, 14,F9. 1,F10.2,F3.1,2F8.1,15,F9.2,15)

END
SUBROUTINE INTGR8
PURPOSE

INTEGRATE INTENSITIES TO GET UPWARD AND DOWNWARD PROPAGAT ING
FLUXES AND STORE IN INTFLX{NSCN, IELEC,2) AND
INTFLXCNSCN, 1ELEC, 1) RESPECTIVELY

USAGE

CALL INTGRS CNUMSCN, IELEC, NSCN, K, KK, NANGS, ANGLE,
UOLT, CALSLP, CALINT, GAIN, INTFLX)>

DESCRIPTION OF PRRAMETERS

NUMSCN - DIMENSION SPECIFYING THE MAXIHMUM NUMBER OF SCAN LINES
THAT CAN BE PROCESSED
IELEC - DIMENSION SPECIFYING THE MAXIMUM NUMBER OF ELECTRICAL

CHANNELS
NSCN - CURRENT SCAN INDEX
K - ELECTRICAL CHANNEL INDEX
KK ~ SPECTRAL CHANMEL INDEX

NANGS - NUMBER OF PIXELS (ANGLES) IN THE ACTIVE SCAN

ANGLE - ARRAY OF THE PIXEL SCAN ANGLES (RADIANS)

UOLT -~ ARRRY OF THE VOLTAGES FOR EACH PIXEL

CALSLP - ARRAY OF CALIBRATION SLOPES IN MU/(CHek2M1| CRON*SR*U)
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CALINT - ARRAY OF CALIBRATION INTERCEPTS IN MW/(CI++2+H|CRON*SR)
GAIN - GAIN USED IN CALCULATING THE INTENSITY
INTFLX - ARRAY OF INTENSITIES OR FLUXES FOR EACH CHRNNEL
MODE .EQ. 2
UPLARD AND DOWNWARD PROPAGRTING FLUXES
MODE .NE. 2
UPWARD AND DOWMNMARD PROPAGATING INTENSITIES

SUBROUT INES AND FUNCTION SUBPROGRAMS REQUIRED

NONE

SUBROUTINE INTGRS8 (NUMSCN, IELEC, NSCN, K, KK, NANGS, RNGLE,

UOLT, CALSLP, CALINT, GRIN, [NTFLX)

REAL*4  INTFLX(NUMSCN, |ELEC,2), INTENC435)
DIMENSION UOLT(435,8)

DIMENSION ANGLE(435),ANUZ¢435)

DIMENSION CALSLPC*),CALINT(*)

P = ACOS(-1.0)

DO 10 | = 1,NANGS

INTENCI)> = (UOLTCI,K»CALSLPC(KKY + CALINT(KK))> / GAIN
INTENCI) = (UOLTCI,K)*CRLSLPCKK> + CALINTC(KK)) / GRIN
CONTINUE

FIND INDEX FOR RNGLE CLOSEST TO, BUT .GE., O  RADIANS <10)
FIND INDEX FOR ANGLE CLOSEST TO, BUT .GE., P1/2 RADIANS (190)
FIND INDEX FOR ANGLE CLOSEST TO, BUT .LE., Pl  RADIANS <[180)
DO ONLY FOR FIRST PASS FOR THIS SCAN (1.E. CHANNEL 1)
IF (K .EQ. 1) THEN
10
190
1180
ANG
ANGO
ANGOO
ANG 180
D0 20 | = 1,NANGS
ANU2¢CI)Y = SINC2.O*ANGLECI D)
IF (ANGLECI)> .GE. ANG) THEN
" IF <10 .EQ. 0) THEN
ANGO = ANGLEC1)
0 =1
ELSE
IF (190 .EQ. O) THEN
ANGOO = ANGLECI )
190 = |
ELSE :
ANG180 = ANGLE(1)
1180 = I
END IF

>
o
0
0
0.
0.
0.
0.

QoOCQCQ

END IF
ANG = ANG + P1/2.0
END IF
CONT INUE
END IF

INTEGRATE INTENSITIES BY TRAPEZOIDAL RULE
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DELANG = (ANGLECNANGS> - RANGLEC1)) / (NRNGS - 1)

190M = 190 - 1

IF (ANG9C .EQ. P1/2.0> 190H = {90

FLXTRN = C(INTENCIOXANUZ2CI0) + INTENCIOOMY*ANUZCIS0MO) /7 2.0

DD 30 | = I10+1, [GOM~1
FLXTRN = FLXTRN + INTENCI »ANU2CID
30  CONTINUE ,
FLXREF = CINTENCI90)*ANU2(190) + INTENC!180*ANU2¢1180)) 7 2.0
DO 40 | = 190+1, | 180~1
FLXREF = FLXREF + INTENCI»ANU2¢1)
40  CONTINUE
FLXTRN = FLXTRN * Pl * DELANG

FLXREF = FLXREF * P| * DELANG

ADD OGN EXTRAPOLATED END POINTS

DELAOD = ANGD

DELA9O = <P1 / 2.0> - ANGLECI90M)

FLXTRN = FLXTRN + CINTENCIO)>*ANU2(10»0ELARO +

1 INTENC190H »ANU2C 190 *DELRI0) * P 7 2.0
DELASO = ANG9O - (PI / 2.0}

DEL180 = Pl - ANG180

FLXREF = FLXREF + C(INTENCIQ0*ANUZCI90)*DELASD +

1 lNTEN(I180)*HHU2(I180)*DEL180) * PI / 2 0
FLXREF = - FLXREF =

INTFLX(NSCN,K, 1> = FLXTRN
INTFLX(NSCN,K,2)> = FLXREF

999 RETURN
END
SUBROUT INE STDEV
PURPOSE _
FIND MERN AND STRNDARD DEVIATION OF X ARRAY
USAGE
SUBROUTINE STDEV (X, NX, XBAR, SIGX)
DESCRIPTION OF PARAMETERS
X - ARRAY FOR UHICH THE MEAN AND STANDRRD DEVIATION ARE TO BE |
FOUND Lo 5
NX - NUMBER OF ELEMENTS IN X ARRAY
XBAR - ARITHMETIC MEAN OF X ARRAY
S1GX - STANDARD DEVIATION OF X ARRAY
SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
NONE

SUBROUT INE STDEU ¢X, NX, XBAR, SIGX)
DIMENSION X(*)
SUMX = 0.0 :
SUMX2 = 0.0 , e
D0 10 N = 1,NX S
SUMX = SUMX + XCND
SUMX2 = SUMX2 + XCNYRX(ND
10 CONTINUE -
YBAR = SUMX / NX -
SIGX = SUMX2 - NX*XBAR*XBAR
IF ¢SIGX .LT. 0.0) SIGX = 0.0
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SIGX = SQRT(31I0X / (NX - 1.0
RETURN

END

SUBROUTINE FINDS

PURPOSE
INTERPOLATE S AND PHI ARRAYS USING SPLINE UNDER TENSION

USAGE
SUBROUTINE FINDS (TSTARR, PHIBAR, AG, SUAL)

DESCRIPTION OF PARAMETERS
TSTAR - (1 - GY(TRAUC - TAU) FROM CONSERUATIVE CHANNEL ¢1 OR 23
PHIBAR - MEAN UALUE OF I1¢-1) / 1<(1)
AG - GROUND ALBEDD
SUAL - SIMILARITY PARAMETER

SUBROUT INES AND FUNCTION SUBPROGRAIMS REQUIRED

aPHl (S, AG, T
DETERHINES PH!I AS A FUNCTION OF S FOR FIXED UALUES OF AG
AND T

SPLINT <N, X, F, W, 0P, COSECH, A, B, SIGMA, ¥>
DETERMINES THE PARAMETERS NECESSARY TO COMPUTE AN {NTERPOLA-
TORY SPLINE UNDER TENSION THROUGH A SEQUENCE OF FUNCTIONAL
VALUES

INTERT <N, X, F, W, COSECH, SIGHA, XBAR, TAB)
INTERPOLATES A CURVE AT A GIUEN POINT USING A SPLINE UNDER
TENSION

SUBROUTINE FINDS (TSTAR, PHIBAR, AG, SVAL)

DIMENSION F(103)>,X(103),Y(1032, H(103) AC104),B¢103),COSECH(103)
DIMENSION 10P<2), TAB(3)

DATA IOP/2*5!

SIGMA = 1.0

COMPUTE SIMILARTITY PRRAMETER AS A FUNCTION OF PHI

NS 100
DELS = 1.0 / NS
DO 10 | = 2,N5
FCNS+1-1) = (1-1)*DELS

XCNS+1-1) = QPHICF(NS+1-1),AG, TSTAR)
CONT INUE

D0 15 | = 1,4
F(NS+4-1) = (1-1)%0.001
X(NS+4-1) = QPHICF(NS+4-1),AG, TSTAR)
CONT |NUE

NS = NS + 3 ,

CALL SPLINT ¢NS, X, F, W, |0P, COSECH, A, B, SIGMA, V)
CALL INTERT (NS, X. F. W, COSECH, SIGHA, PHIBAR, TAB)
SUAL = TABCT)

RETURN

END

FUNCTION QPHI

PURPOSE
DETERMINES PHI AS R FUNCTION OF S FOR FIXED VALUES OF AG
AND T
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USAGE

FUNCTION QPHI ¢S, AG, T)

ODESCRIPTION OF PARAMETERS

-~ SIMILARITY PARAMETER
AG - GROUND ALBEDO

= {1 -6 * (TRUC - TR

s
T

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
HONE

FUNCTION QPHI (S, AG, T)

ap

0.714

{F (S .GT. 0.0> GO TO 10

CONSERUATIVE SCRTTERING

ANUM = 3.0 % (1.0 - AG) * (T + OP - 1.0) + 4 0%AG
ADEN = 3.0 % (1.0 - AG) * (T + OP + 1.0) + 4.0%6
QPHI = ANUM /7 RDEN - :
G0 TO 20
NONCONSERUAT IUE SCATTERING

10SHt =10-5
THOT =20%*T
ASTAR = (1.0 - 0.14638%5) * SH1 / <1.0 + 1.1620%S)
D = (1.0 - 0.08742%5) * SM1 / (1.0 + 1.476745)
AL = (1.0 - 0.68128%5) * SM1 / ¢1.0 + 0.79192%S)
A2 = (1.0 + 0.41416%S) * SH1 / (1.0 + 1.8877%5)
B = (1.0 + 1.8%5 - 7.08745¥S + 4, 74%S¥S¥S)/
1 (€1.0 - 0.813%5) * SM1 * SHID
At = (1.0 + 1.537%5) * ALOG(BM)
AH1 = 1.0 - AGHASTAR
21 = (1.0 + 2.0785%S) * SM1 / (1.0 + 2.8162%5)
P = 1.0 + 0.4425MS
21 = 2P
2 = Z1RETHOT '
ANUM = AM1 * (D - AL¥Z) + AGHAMFANZHZ
ROEN = AM1 * (1.0 - D¥AL*Z) + AG*RM*ANZHDHZ
QPHI = ANUM / ADEN

20 RETURN
END

SUBROUTINE SPLINT

PURPOSE
DETERMINES THE PARAMETERS NECESSARY TO COMPUTE AN INTERPOLATORY
SPLINE UNDER TENSION THROUGH A SEQUENCE OF FUNCTIOMAL URLUES

USAGE

CALL SPLINT (N, X, F, W, I0P, COSECH, A, B, SIGMA, ¥)

DESCRIPTION OF PRRAMETERS

H
X
F
U

- NUMBER OF POINTS M X AND F ARRAYS

- ARRAY CONTAINING INDEPENDENT UARIABLE
- ARRAY CONTARINING DEPENDENT VARIABLE
- ARRAY OF 2ND DERIVATIVE UALUES
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10P - ARRAY WHICH DEF {NES BOUNDARY CONDITIONS TO BE USED

1 2NO DERIVATIVE

2 RUN OQUT AT BOUNDARY

3 1ST DERIVATIVE

4 PERICDIC

S 1ST DERIVATIVE CALCULATED FROM 4 POINT INTERPOLATION
COSECH - HVYPERBOLIC FUNCTION ARRAY

COSECH(1)> = 1. / SINHC(SIG * (X(1) = X{(I-1)))

] - ARRAY CONTAINING OFF-DIAGONAL ELEMENTS

B - RRRAY CONTAINING DIAGONAL ELEMENTS

SIGMAR - NORMALIZED TENSION PARRMETER

4 - ARRAY CONTRINING RIGHT HAND SIDE OF TRIDIRGONAL SYSTEM

SUBROUT INES AND FUNCTION SUBPROGRAMS REQUIRED
TRIDIP <N, A, B, C, ¥, W
INVERTS TRIDIAGONAL MATR!X IN ORDER TO SOLVE THE SYSTEM OF
LINEAR EQUATIONS GIVING THE 2ND DERIVATIVE UALUES

COMMENTS
X, F, W, COSECH, B, Y ARRAYS MUST BE DIMENSIONED .GE. N
A ARRAY MUST BE DIMENSIONED .GE. HN+1
IF I0PC1) < 4, W(1)> MUST CONTAIN SPECIFIED BOUNDARY CONDITION
IF 10P(2) < 4, W(N) MUST CONTAIN SPECIFIED BOUNDARY CONDITION

SUBROUTINE SPLINT <N, X, F, W, I0P, COSECH, R, B, SIGMA, ¥
DIMENSION X(N),F(N),UCND, I0P(2),COSECH(N) ,ACN)Y, B(N), Y(ND

DENORMAL 1 ZE TENSION FRCTOR '

S16
SiG2

SIGMA * FLOAT(N-1> / (X(N) - X1

SiG * SIG

SiIG2R = 1.0 / SIG2

SIGR 1.0 / SIG

N = H(ND

DOSt =
SIGH

,N
SIGRCXC1 =XCI=1))
SIGHR = 1.0/SIGH
EXPX EXP(SIGH>
COSECHC(I)> = 2.0 / (EXPX - 1.0/EXPX)
ACl> = SIGHR - COSECHCID
BCI) = SQRT(1.0 + COSECH(!>**2) - SIGHR
Y13 = (FC) - FCI-1)) * SIGHR
S CONTINUE
MN =N

N

SELECT BOUNDARY CONDITION APPROPRIATE TO BOUNDARY 1

MK = 10PC1)
60 TO <10, 15,20,25,30), MK
10 HC1) = WCT)Y * SIG2R ,
¥(2) = ¥(3) - ¥(2) - AC2IICT)
AC2) = 0.0
B(2) = B(2) + B(3)
11 =2
NN = NN - 1
GO TO 35
15 ¥(2) = ¥(3) - W(2)
B(2) = B(2) +B(3) + W(1*A(2)
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A2> = 0.0
Il =2
=NN -1
GO TO 35
20 Y(1)> = ¥(2) - NHC1X*SIGR
¥{(2> = ¥(3) - ¥(2)
A<1> = 0.0
B(1) = B(2)
B(2) = B(2) + B(3)
It =1
60 TO 35
23 ¥2 = ¥W2
B2 = B(2)
Y(2) = ¥(3) - ¥(2)
B(2> = B(2) + B(3)
11 =2
NN =NN-1
60 TO 35
30 A1 = X)) - X(2)
A2 = XK1 = X(3)
A3 = X(1) - X(4>
A4 = X2 - X()
AS = X<2) - X{4)
A6 = X{3) - X4
H(1) = FC1) * (1.0/A1 + 1.0/A2 + 1.0/A3)
1 ~ R2HA3MF(2) / (A1*A4*AS) + RI1FABF(3) / (R2HA4*AD)
2 - RPAAZKF(4) 7 (ASFAS*AG?
GO TO 20

COMPUTE B RAND Y ARRAYS

3512=H-
00 40 |
v

SELECT éDUHDﬂRV CONDITION APPROPRIATE TO BOUNDARY 2

= [0P¢

2

3,12

Y4ty = YD
BClY = BClY + B(+1)

40 CONT INUE

2

GO TO (45,50,55,60,65), ML
45 UN = WN * SIG2R
YCNY = YCN-1) — ACN YN

YN-1)
AMD
B(N-13
NN
G0 10 70
F0 Y(N-1)
B(N-1)
AN
NN
GO TO
55 ¥(N-1)
YD
BN-1)
AN+ 1D
GO TO 70
60 Y(N-10 =

nnwn 8 nmuuu

0.0

B{(N-1)> + B(N>
NN -1

YN> = Y(N-1O
B(N-1)> + B(HY + HNFACND

0.0

NN - 1

YNNI = Y(N=-1)
-Y(N> + HN*SIGR
B(N-1) + B(ND

0.0

YN - Y(N-1)
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Y<N>
B(N-1)
BCND
ACN+1)
G0 TO 70
65 B1 = XCN) ~ XCN-3)
B2 = X(N) - X(N-2)
B3 = X(N) - X¢N-1)
B4 = X(N-1) - X<N-3)
BS = X(N-1) - X(N-2)
BS = X(N-2) - X(N-3) - o
UN = - B2*B3*F(N-3) / (B6*B4*B1) + BI*B3WF(N-2) / (B6*B5*B2)
1 - BI*B24F(N-1) / (B4*BS*+B3)
2 + FCND * ¢1.0/B1 + 1.0/B2 + 1.0/B3)
60 TO 55
70 CALL TRIDIP (NN, ACI1), BCI1Y, ACHI+T), YCI1), HCHIDD
GO TO <85,75,85,80,85), MK
75 HC1) = HC) * W(2)
GO TO 85
80 HC1)> = H(ND
85 GO TO (90,95,999,999,000), ML
90 WCN) = W ,
60 TO 999
95 HCND = WCN-1) * UN
999 RETURN
END

Y2 - YW
B{N-1) + B(N)
B(N> + B2
A¢2)

SUBROUTINE TRIDIP

PURPOSE o -
INVERTS A TRIDIAGONAL MATRIX IN ORDER TO SOLUE THE SYSTEM OF
LINERR EQUATIONS GIVING THE SECOND DERIVATIVES FOR A SPLINE
UNDER TENSION

USAGE S
CALL TRIDIP (N, A, B, C, ¥, W)

DESCRIPTION OF PARAMETERS

- DIMENSION OF TRIDIAGONAL MATRIX

- RRRAY CONTAINING OFF-DIAGONAL ELEMENTS

ARRAY CONTAINING DIAGONAL ELEMENTS

ARRAY CONTARINING OFF-DIAGONAL ELEMENTS

ARRAY CONTAINING RIGHT HAND SIDE OF TRIDIAGONAL SYSTEM
ARRAY OF 2ND DERIVATIVE UARLUES COMPUTED

b ol ol g 1.2 e ¢ R 5
1

SUBROUTINE TRIDIP (N, R, B, C, ¥, W)
DIMENSION ACND,BCNY,CCND, YEND HCND, DC201),2¢(201),U¢201>

N = A

YW = YD

NM3 = N -3
D<= CAIY 4/ BCD
2¢1y = ¥ /7 B(DD
v = C .
Ucty = RM1Y / BCD

00 S J=2N13

DEN = B(J) - ACIDCI-1)

D¢y = CCJ> /7 DEN

Uddy = -ACJ) * UCJ-1) / DEN

2¢Jy = (YWD - ACIMZ(J-1)) / DEN
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AN = AN - UKD
YN = YN - (D)
U = U * D>
CONT INUE

DEN = B{N-2) - A(N-2)%D(N-3)

D{N-2) = (C(N-2) - ACN-2YFUCN-353 / DEN
Z(N-2) = (Y(N-2) - A(N-2)%Z2(N-3)) / DEN
AN = AN ~ UHD(N-2)

YN = ¥N - UR2(N-2)

DEN = B(N-1) - R(N-1X¥0(N-2)

D(N-1> = C(N~-1) / DEN

ZIN-1) = (W(N-1) = Z(N-2)"ACN-1)) / DEN

HNY = (YN - AN*$Z(N-1)) / (B(N) -~ AN*D(N-1))
U(N-1> = Z(N-1> — D(N-10MUCND

H(N-2) = 2¢N-23 - DCN-2)MIKN-1)

 CONTINUE
RETURN

END

SUBROUT INE INTERT

PURPOSE
INTERPOLATES A CURVE AT A GIVEN POINT USING A SPLINE UNDER
TENS10N L

USRGE .
CALL INTERT <N, X, F, W, COSECH, SIGHMA, XBAR, TAB>

DESCRIPTION OF PRRAMETERS

N = NUMBER OF POINTS IN F AND X ARRAVYS

X - ARRAY CONTRINING INDEPENDENT URRIABLE

F - RARRAY CONTRINING DEPENDENT UARIABLE

W - ARRRY OF 2ND DERIVATIVE URLUES CALCULATED BY SPLINT

COSECH - HYPERBOLIC FUNCTION ARRRRY COMPUTED BY SPLINT:

COSECH(C!) = 1. /7 SINH(SIG * (X<C1) = X(I=13))

NORMAL I ZED TENSION PARAMETER USED BY SPLINT

POINT AT WHICH INTERPOLATION IS REQUIRED

TAB - ARRAY OF DIMENSION 3 CONTRINING THE RETURNED FUNCTION,
1ST DERIVATIVE, AND 2ND DERIVATIVE

5o
33

SUBROUTINES AND FUNCTION SUBPROGRAMS REQU!IRED
SEARCH CXBAR, X, N, 1)
LOCATES SPLINE UNDER TENSION SEGMENT CONTAINING XBAR

COMMENTS
X, F, W, COSECH ARRAYS MUST BE DIMENSIONED .GE. N

SUBROUTINE INTERT (N, X, F, W, COSECH, SIGMA, XBAR, TAB>

DIMENSION X<(N>,FCND, HCNDY, COSECHCND, TRB(3D

DENORMAL IZE TENSION FACTOR
SiIG = SIGHAHFLOAT(N-1)/(X(NY = XC1))
LOCATE XBAR IN TABLE. |IF XBAR IS OUTSIDE RANGE OF TABLE,
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EXTRAPOLATION TAKES PLACE.

IFCXBAR - XC13) 10,10, 15
=1

60 TO 30

IFCXBAR - X(N)) 25,20,20

I =N-1

60 TO 30

CALL SEARCH (XBAR, X, N, 1)
FLK = XCI+1) = XCI)

RFLK = 1.0 / FLK

CALCULATE F(XBAR)

X1 = XBAR - X(1)

XiPt = X(I+1)> - XBAR

EXPX = EXP(SIG¥XI)

EXPXP1 = EXP(SIG*XIP1)

SINH = 0.5 * (EXPX - 1.0/EXPX)

COSH = -SINH + EXPX

SINHP1 = 0.5 * (EXPXP1 - 1.0/EXPXP1)

COSHP1 = -SINHP1 + EXPXP1

A = (HCEYSINHPT + HCI+12SINHD * COSECHCI+1)
B = (FC+1) = HA+1IPXT + (FCE) = HCE)O*XIPY
TAB(1> = A + B*AFLK

CRLCULATE 2ND DERIVATIVE AT XBAR
TAB(3) = A * SiGke2
CALCULATE 1ST DERIVATIVE AT XBAR

A = SIG*(HCI+1) * COSH-WCI YCOSHP 1) * COSECHCI+1)
B = (FCl+1) = HCE+1) = FCLY + HCED) * RFLK
TAB(2> = A + B

RETURN

END
SUBROUT INE SERRCH

PURPOSE
LOCATE POSITION IN TABLE OF POINT AT WHICH INTERPOLATION IS
REQUIRED

USAGE :
CALL SEARCH (XBAR, X, N, 1D

DESCRIPTION OF PARAMETERS o
XBAR - POINT AT WHICH INTERPOLATION IS REQUIRED
X - ARRAY CONTAINING |NDEPENDENT VARIRBLE
N - NUMBER OF POINTS IN X ARRRY -
1 - {NDEX SPECIFYING SEGHMENT CONTRINING XBAR

SUBROUTINE SEARCH (XBAR, X, N, 1)
DIMENSION X(N),COM1(6),COM2(6)
DATA B/.69314718/

IF (N .LT. 2> GO TO 20

IF ¢<X¢1> .GT. X(2)) 60 10 25

M = INTCALOGCFLOATCNY) / B)
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IF (CXBAR .GE. X(1)) .AND. (XBAR .LT. XCI+1)>) RETURN
IF ¢(XBAR .GT. XCI)>) GO TO 15
I =1-K

G0 10 10

IS1=1+K

IF <1
=N

GO TO 10

.LE. N> GO TO 10

20 WRITE <6,1000>

RETURN

25 WRITE <6, 10107

RETURN

1000 FORMAT(28H SEARCH N IS5 LESS THAN 2.00
1010 FORMAT(42H SEARCH TABLE IS NOT IN INCREASING ORDER)

END

SUBROUT INE SEZMXY

PURPOSE

MAKE AN X-Y PLOT MIXING CURVES AND SYMBOLS, OR JUST SYMBOLS
ALONE, OR JUST CURUES ALONE, USING NCAR AUTOGRAPH ROUTINES

- USAGE

CALL SEZMXY <LABG, LABX, LABY, X, ¥, NPTS, MANY, 10XY, LTYP,

LRON, LBAC, NPAT, SVMBOL, XMIN, XMAX, YMIN,
YHAX )

DESCRIPTION OF PRRRMETERS
LABG - GRAPH LARBEL (CHARACTER VARIABLE, .LE. 60 CHARACTERS,

LABX
LABY
X

NPTS

DXy

ENDING IN $ IF LT. 60)

X-AX1S LABEL (CHARACTER VARIABLE LIKE -LABG->

Y-AXIS LABEL (LIKE -LABX-)

X-COORDINATES OF POINTS TO BE PLOTTED (DOUBLE PREC.>
1-D ARRAY FOR ALL CURVES IF LROW = 1, OF DIMENSION AT
LERST

MAX ¢ NPTS(K) )
K=1, ..., MANY

OTHERHISE 2-D ARRAY WITH 1ST DIMENSION -10XY-, 2ND
DIMENSION AT LERST -MANY- (1ST DIMENSION IS POINT
NUMBER, 2ZND 1S CURVE NUMBER).

Y-COORDINARTES OF POINTS TO BE PLOTTED (DOUBLE PREC.)

1-D ARRAY {F MANY = 1, OF DIMENSION AT LEARST

MAX ¢ NPTS(K)Y )
K=1,...,HANY

OTHERNISE 2-D ARRAY WITH 1ST DIMENSION ~IDXY-, 2ND
DIMENSION AT LEAST -HANY- (1ST DIMENSION IS POINT
NUMBER, 2ND IS CURVE NUMBER).

ARRAY CONTRINING NUMBER OF POINTS TO BE PLOTTED FOR
EACH CURVE; E.G. -HPTSCK)>- IS5 THE NUMBER OF POINTS IN
CURVE —K-

NUMBER OF CURVES TO BE PLOTTED

1ST DIMENSION OF -¥- <AND, IF LROW = 2, OF -X-)
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LTYP - SPECIFIES TYPE OF PLOT
1 LINEAR X-AXIS, LINEAR Y-AXIS
2 LINEAR X-AXIS, LOG Y-AXiS
3 LOG X-AX1S, LINERR Y-AXIS
4 LOG X-AXIS, LOG Y-AXIS
LROM - SPECIFIES DIMENSION OF X ARRAY
f -X- 1S SINGLY DIMENSIONED (ALL CURVES HAVE SAME
X-ARRAY
2 -X- 1S DOUBLY DIMENSIONED (ERCH CURVE HAS TS OHN
X-ARRAY )
LBAC - SPECIFIES BACKGROUND OF GRAPH
1 PERIMETER BRCKGROUND
2 GRID BACKGROUND (SAME AS 1 BUT TICKMARKS CONNECTED>
3 HALF-AXIS BACKGROUND
4 NO BACKGROUND
NPAT - SPECIFIES PATTERN OF SUCCESSIVE CURVES
1-6 FIRST CURVE FOR WHICH SYMBOL = 'L’ USES THE INTER-
NRL DASHED-LINE PATTERN -DSHL(NPAT)-. OTHER CURUVES
USE SUCCESSIVE PATTERNS IN -DSHL- CYCLICALLY,
REPEATING AFTER THE SIXTH PATTERN. THE DEFAULT
—OSHL- CONTRINS:
OSHL(1> = SOLID LINE, DSHL(2) = DOTTED LINE,
DSHL(3> = LONG-DASH LINE, AND 3 HMORE DOT-DASH
PATTERNS; THE USER MAY REPLACE IT AT WILL.
<0 USES SOLID LINES WITH LETTERS EMBEDDED: THE FIRST
LETTER USED IS THE ONE WITH NUMBER ABS(NPAT) IN THE
ALPHABET. OTHER CURVES USE SUCCESSIVE LETTERS,
CYCLING BACK TO 'R’ AFTER 'Z° IS USED.
SYMBOL - AN ARRAY OF SINGLE CHARACTERS, ONE FOR ERCH CURUE;
IF SYMBOL(K> = 'L’, THEN CURVE -K- IS PLOTTED RS A
LINE WITH PATTERN DETERMINED BY 'NPAT'; OTHERMISE IT
IS PLOTTED AS UNCONNECTED SYMBOLS AT THE DATA POINTS,
USING -SYMBOL(K)>- AS THE PLOTTING SYMBOL (TO GET DOTS,
AS IN A SCATTERPLOT, USE A PERIOD).

XMIN - MIN VALUE ALONG X-AXIS (DOUBLE PRECISIOND
XMAX - MAX UALUE ALONG X-AXIS (DOUBLE PRECISION)
YMIN - MIN URLUE ALONG Y-AXIS (DOUBLE PRECISIONY
YMAX - MAX UALUE ALONG Y-AXIS (DOUBLE PRECISION)

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
WRTBAD (VARNAM, ERFLAG) :
WRITE NAMES OF ERRONEOUS VARIARBLES
ERRMSG (MESSAG, FATAL>
PRINTS OUT A WARNING OR ERROR MESSAGE; ABORT IF FATAL

COMMENTS
ASSUMES X, ¥, XMIN, XPAX, YMIN, YMAX ARE DOUBLE PRECISION
SETTING XMIN, XMAX, YMIN OR YMAX TO ZERO FORCES 'SEZMXY' TO FIND
THE CORRESPONDING URLUE DIRECTLY FROM THE X' OR "Y' ARRAY
"NPTS® 1S NOW RN ARRAY RATHER THAN A SCALAR
60-CHARACTER LABELS ARE NOW ALLOWED
IF FOR SOME REASON YOU WANT TO OMIT A POINT, SET EITHER TS
X- OR Y-URLUE TO 1.E+36 (THE DO-NOT-PLOT-ME FLRG)

REFERENCES
KENNISON, D., 1985: ARUTOGRAPH, THE UNABRIDGED WRITEUP, NCAR
TECH. NOTE TN-245, PP. 119-121.
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SUBROUT INE SEZMXY (LABG, LABX, LABY, X, ¥, NPTS, HANY, IDXY, LTYP,
LROW, LBAC, NPAT, SYMBOL, XMIN, XMAX, YMIN,

2 YHAX )
CHARACTER™* 1 SYMBOLC*)

CHARACTER*60 LABG, LABX, LABY

INTEGER IDXY, LTYP, LROW, LBAC, MANY, NPTSC*)

DOUBLE PRECISION XCIDXY,*), YCIDXY,*), XMIN, XMAX, YMIN, YMAX

1

LOGICAL INPERR, NEGAT

INTEGER DSHL(12), LLR

PARAMETER  <MAXPT = 1000, MAXKRY = 10)

DIMENSION  XX(MAXPT,MAXKRUY, YW(MAXPT, HAXKRYU)

RERL XOMIN, XXMAX, YWHIN, YWHAX, OMITIT

DATA DSHL / 65535, 21845, 63736, 60335, 58255, 45067,
65535, 21845, 63736, 60335, 58255, 45067 /

DATA OMITIT / 1.E+36 /

FOR GSFC ONLY; STOPS SPLINING OF CURVES ————————
CALL DASHSM (1)

1

5

1
1

INPERR = .FALSE.
IF CLENCLABGY.GT.60) CALL WRTBAD ¢'LABG', INPERR)
IF CLENCLABX).GT.60) CALL WRTBAD ¢'LABX', INPERR)D
IF CLENCLABY).GT.60) CALL WRTBAD C'LABY', INPERR)
IF CIDXY.LT.2) CALL WRTBADC'IDXY', INPERR)
IF CCHANY .LT. 1) .OR. CMANY .GT. 25

CALL WRTBAD ('MANY', INPERR)
IF (CLTYP .LT. 0) .OR. (LTYP .GT. 4)>) CALL WRTBAD C('LTYP', INPERR)
IF (CLROW .LT. 1> .OR. (LROW .GT. 2)) CALL WRTBAD C'LROM', INPERR)
IF (CLBAC .LT. 0> .OR. ¢LBAC .GT. 4)) CALL WRTBAD (‘'LBAC', INPERR)
IF ((NPAT .EQ. 0> .OR. (NPAT .GT. 6)) CALL WRTBAD ('NPAT', INPERR)
NPTMAX = O
OS5 K= 1,MANY

NPTHAX = MAXO (NPTMAX, NPTS(K))

IF (NPTSCKY .GT. IDXY)> CALL WRTBAD ('NPTS’, INPERR)

IF (CNPTSCKY .LT. 2> .AND. (SYMBOLCK) .EQ. 'L°»

CALL MRTBAD ¢'NPTS', INPERR)
IF (CNPTSCKY .LT. 1) .AND. (SYMBOLCK) .NE. "L’
CALL WRTBAD C'NPTS', INPERR)
CONT INUE

IF (INPERR)> THEN
WRITE ¢*,1000> LABY, LABX, LABG
CALL ERRMSG ('SEZMXY-—INPUT PARAMETER(S)> BRD', .FALSE.>
END IF
{F (NPTHRX .GT. MAXPT)
CALL ERRMSG (' SEZMXY--INCRERSE PARAMETER MAXPT', .TRUE.D
IF (MANY .GT. MAXKRY)
CALL ERRMSG ('SEZMXY--INCREASE PARAMETER MAXKRU', .TRUE.)

CONUVERT PLOT ARRAYS TO SINGLE PRECISION

DO 30 K = 1,MANY
LLR = K
IFCLROM .EQ. 1) LLR = 1
D0 10 N = 1,NPTS(K)
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XX¢H,K> = SHOL <(X(H,LLR»>

W(N K> = SNGL (Y(N,K¥)

IF (XX(N K> .EQ. oMITIT) YN, K> = OMITIT
IF (YYCN,K) .EQ. OMITIT) XX<N,K> = OMITIT
CONT INUE

FILL REMAINDER OF PLOT ARRAYS WITH DON'T-PLOT-ME FLAGS

DO 20 N = NPTSC(K) + 1,NPTMAX
XXCN,K) = OMITIT
VYN, KD = OMITIT
CONT I NUE

CONT INUE

AUCID HAVING NEGATIVE UALUES BOMB LOG PLOTS

IF ((LTYP .EQ. 3) .OR. (LTYP .EQ. 4>> THEN
NEGAT = .FALSE.
DO 40 K = 1,HANY
DO 40 N = 1,NPTS(K)
IF OXCN,K) .LE. 0.0> THEN

NEGAT = .TRUE.
XXCN,K> = OHITIT
VW(N,K) = ONITIT
END IF

CONT INUE

IF (NEGAT> THEN
WRITE ¢*,1000> LABY, LABX, LABG
CALL ERRMSG (' SEZHIV--HEBHTIUE X-UARLUES OMITTED FROM PLOT.®
.FALSE.>
END IF
END (F

IF (CLTYP .EQ. 2) .OR. (LTYP .EQ. 4)) THEN
NEGAT = .FALSE.
00 50 K = 1,MANY
D0 50 N = 1,NPTSCKD
IF CYWCN,K> .LE. 0.0) THEN

NEGAT = .TRUE.
XXCN,KY = OMITIT
YY(N,K> = OMITIT
END IF

CONTINUE

IF (NEGAT) THEN ,
WRITE (*,1000) LABY, LABX, LABG
CALL ERRMSG ('SEZMXY—NEGATIVE Y-UALUES OMITTED FROM PLOT.
_ .FALSE.)
END IF
END IF

CALL DISPLA (2, LROW, LTYP)

IF <NPAT .GE. [ CHLL ANOTAT (LABX, LABY, LBAC, O, 6, DSHL(NPAT))

IF (NPAT .LT. 0> CALL ANOTAT (LABX, LABY, LBAC, 0 NPRT 0D
CUT OFF CURVES OUTSIDE FRRME

CALL AGSETF ('WINDOW.', 1.0)
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ﬁﬂKE CURVES GO RIGHT TO EDGE OF FRAME INSTERD OF PICKING 'NICE'
MINIMUM AND MAXIMUM UALUES

JF (CLTYP .EQ. 2> .OR. (LTYP .EQ. 40

1 CALL AGSETF ('¥/NICE.', 0.0)
IF ((LTYP .EQ. 3> .OR. (LTYP .EQ. 40
1 . CALL AGSETF ('X/NICE.", 0.0

XMIN = 1.0E450

XXMAX = -1.0E+50

VWHIN = 1.0E+50

YYMAX = -1.0E+50

DO 60 K = 1,MANY

DO 60 N = 1,NPTSCK)
IF ¢XXCN,K> .NE. OMITIT) THEN
OMIN = AMINTOOMIN, XX, KD)
XXMAX = AMAX 1OOMAX, XXCN, KD
YWHIN = AMINTCYWMIN, YWCN,KD)
YYHAX = AMAX 1 CYYHAX, YWCN, K))
. END IF
CONT INUE

IF CXMIN .NE. 0.0) XXMIN = SNGLOMIND

IF (XMAX .NE. 0.0) XXMAX = SNGLCOXMAX)

IF (YMIN .NE. 0.0) YWHMIN = SNGL(YMIN)

IF (YMAX .NE. 0.0) YYMAX = SNGL{YMAX)

{F (XMIN .EQ. 0.0> XMIN = DBLECOMIN)D

IF ¢XMAX .EQ. 0.0) XMAX = DBLECXXMAX)

IF (YMIN .EQ. 0.0) YMIN = DBLECY¥MIN)

IF (YMAX .EQ. 0.0) YMAX = DBLE(YYMAX)
IF COMIN .GE. XXMAX) THEN
WRITE ¢*,1000) LRABY, LABX, LABG
CALL ERRMSG ¢'SEZMXY—-HIN AND/OR MAX OF X-ARRAY BAD', .FALSE.D
RETURN
END IF
IF CYYMIN .GE. YYMAX) THEN
WRITE ¢*, 000> LABY, LABX, LABG
CALL ERRMSG ¢'SEZMXY——MIN AND/OR MAX OF Y-ARRAY BAD', .FALSE.)
RETURN ,
END IF
CALL AGSETF C'X/MIN.', XXMIN)
CALL AGSETF ¢'X/MAX.', XXMAX)
CALL AGSETF C'YMIN.', YYMIND
CALL AGSETF ('V/MAX.®, YYMAX)

MAKE TICK MARKS POINT (N

CALL AGSETF ('LEFT/MAJOR/IN.’, 0.015)
CALL AGSETF ¢'RIGHT/MAJOR/IN.', 0.015)
CALL AGSETF ¢ 'BOTTOM/MAJOR/IN.®, 0.015)
CALL AGSETF ('TOP/MAJOR/IN.', 0.015)
CALL AGSETF ¢'LEFT/MAJOR/OUT.", 0.0
CALL AGSETF ¢'RIGHT/MAJOR/OUT.', 0.0)
CALL RGSETF ¢'BOTTOM/MAJOR/OUT.', 0.0)
CALL AGSETF ('TOP/MAJOR/OUT.’, 0.0) -
CALL AGSETF ¢'LEFT/MINGR/IN.', 0.0075)
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CALL AGSETF ¢'RIGHT/MINOR/IN.', 0.0073)
CALL AGSETF ("'BOTTOM/MINOR/IN.®, 0.0073)
CALL AGSETF ('TOP/MINOR/IN.", 0.0075)
CALL AGSETF (LEFT/MINOR/OUT.", 0.0)
CALL AGSETF ('RIGHT/MINOR/QUT. ", 0.0)
CALL RGSETF ('BOTTOM/MINOR/OUT.', 0.0)
CALL AGSETF ('TOP/MINOR/OUT., 0.0)

SET TOP LABEL

CALL AGSETF ('LINE/MAXIMUM.', 60.0)

CALL AGSETF ('LABEL/NAME.’, 'T")

CALL AGSET! ('LINE/NUMBER.', +100)

CARLL AGSETF ('LINE/CHARACTER.", 0.015)
CALL AGSETP ('LINE/TEXT.', LABG, LENCLABG))

DO SETUP TRSKS
CALL AGSTUP ¢XX, MANY, 10XY, NPTHAX, 1, V¥, MANY, [DXY, NPTMAX, 1)
DRAH BACKGROUND

CALL AGBACK
IDSH = NPAT
INC = 1
IF (NPAT .LT. 0> INC
DO 100 K = 1,MANV
IFCSYMBOL(KY .EQ. "L'> THEN
CALL AGCURY OXXC1,K)Y, 1, YWC1,KY, 1, NPTSCK)>, I1DSH)
IDSH = IDSH + INC
ELSE IF (SYMBOL(K) .EQ. '.') THEN
CALL POINTS (XXC1,K), YW(1,K), NPTS(K), O, 0)
ELSE '
CALL POINTS OXXC1,K), W(1,K>, NPTS(K), SYMBOL(K), 0)
END IF
100 CONTINUE
CALL FRAME

-1

RESTORE SOME DEFAULTS

CALL AGSETF C'Y/NICE.', -1.00
CALL AGSETF C'X/NICE.*, -1.0)
CALL AGSETF C'Y/MIN.', OHITIT)
CALL AGSETF ('Y/MAX.', OMITIT)
CALL AGSETF C'X/MIN.', OMITIT)
CALL AGSETF ('X/MAX.', OMITIT)
RETURN
1000 FORMATC /,* ERROR IN PLOTTING ', A, /, 16X, 'VS ', A, /,
1 : GRAPH LABEL = ', A, / >
END
SUBROUT INE WRTBAD

’

PURPOSE
WRITE NAMES OF ERRONEOUS VUARIABLES

USAGE
CALL WRTBAD (VARNAM, ERFLAG>
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DESCRIPTION OF PARAMETERS
URRNAM - NAME OF ERRONEOUS UARIABLE TO BE WRITTEN (CHARACTER,
ANY LENGTH)
ERFLAG - LOGICAL FLAG, SET TRUE BY THIS ROUTINE

SUBROUTINES AND FUNCTION SUBPROGRAHS REQUIRED
NONE

SUBROUT INE WRTBAD (UARNAM, ERFLAG)

CHARACTER*(*) URRNAN

LOGICAL ERFLAG ,
INTEGER MAXMSG, NUMMSG
SAVE NUMMSG, MAXMSG

DATA NUMMSG / 0 /, HMAXMSG / 30 /

NUMMSG = NUMMSG + 1
HRITE ¢*,'C3RY') ' *eek  INPUT UARIABLE ', UARNAN,

1 * IN ERROR ik

ERFLAG = .TRUE.

IF (NUMMSG .EQ. MAXMSG)

{ CALL ERRMSG ¢'TOD MANY INPUT ERRORS. RBORTING...$', .TRUE.D
RETURN

END

SUBROUT INE ERRMSG

PURPOSE
PRINTS OUT R WARNING OR ERROR MESSAGE; ABORT IF FATAL

USAGE
CALL ERRMSG (MESSAG, FATAL?

DESCRIPTION GF PRARAMETERS
MESSAG - WARNING OR ERROR MESSAGE TO BE PRINTED
FATAL - LOGICAL FLAG
" .TRUE. FATAL ERROR, WRITE MESSAGE AND STOP PROCESSING
.FALSE. WRITE ERROR MESSAGE AND CONTINUE PROCESSING

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
NONE

SUBROUTINE ERRMSG (MESSAG, FATAL)

CHARACTER*(*) MESSAG

LOG | CAL FATAL, ONCE
INTEGER MAXMSG, NUMMSG
SAVE MAXMSG, NUMMSG, ONCE

DATA NUMMSG / O /, MAXMSG / 100 /, ONCE / .FALSE. /

IF (FATALY THEN

WRITE Ck,'(2R)') ' sk ERROR >3>>>> °, MESSRG N

STOP
END IF

NUMMSG = NUMMSG + 1
IF (NUMMSG .GT. MAXMSG) THEN



IF (.NOT. ONCE)> HWRITE ¢*,1000)

ONCE = .TRUE.
ELSE
WRITE ¢ *, "(2R)" ) = ek UARNING >>>»>> 7, MESSAG
END IF
RETURN
1000 FORMATC( /77, »>>>>>> TOD MANY WARNING MESSAGES — °,
1 *THEY WILL NO LONGER BE PRINTED <<<<<<’, //f7 D

END
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PROGRAM PHIPLOT - 05/16/88

PURPOSE
PLOT THE PHI DATAR FROM THE CLOUD ABSORPTION RADIOMETER

DESCRIPTION OF PARAMETERS _
MODE - URRIABLE FOR USE BY CARNALYS

HUL - RARRAY OF WAVELENGTHS IN HICRONS

CALSLP ~ ARRAY OF CALIBRATION SLOPES IN MH/(CHA«2%M| CRON¥SRHY)
CALINT - ARRAY OF CALIBRATION INTERCEPTS IN MH/CCHEA24MICRON¥CR )
AGO - ARRAY OF GROUND RLBEDOS(HAVELENGTH)

SIGAG - RRRAY OF GROUND ALBEDO STANDARD DEVIATIONS (WAVELENGTH>
PRTPLT - PRINTER PLOTS (.NE. 0 = YES)
ZTAPLTY - ZETA PLOTS (TEMPLATE TO ZETA> (. NE. 0 = YESD

HRDPLT - HARD COPY PLOTS (TEMPLATE TO 3800) ( .MNE. 0 = YES)

NSCALE - PLOT SCALING, NUMBER OF SCANS RUVERAGED/PLOTTED VRLUE
0,1 - ALL SCANS PLOTTED (NO COMPRESSION) (b SEC/IND
2 - 2 SCANS AVERAGED (12 SEC/IN)

20 - 20 SCANS RVERAGED (120 SEC/IN)
ISCAN1 - ARRAY OF FIRST SCAN LINES TO BE PROCESSED
IF ISCAN1 .EQ. O, START AT BEGIMNING OF FILE
ISCAN2 ~ ARRAY OF LAST SCAN LINES TO BE PROCESSED
IF ISCAN2 .EQ. O, END AT EOF

SUBROUT INES AND FUNCTION SUBPROGRAMS REQUIRED
READS
READ AND LIST DATA CARDS AND REWIND INPUT LOGICAL UNIT 5
CRRDAT CISCAN1, ISCAN2, WUL, CALSLP, CALINT, ,
NFLT, NSCAN, KSCAN, ITIME, PHI, ICH8, NPASS)
READ AIRCRAFT DATA FOR SCAN LINES BETWEEN ISCAN1 AND ISCANZ
PRINTR C(WUL, CALSLP, CALINT,
NFLT, NSCAN, KSCAN, ITIME, PHI, ICH8)
CREATE PRINTER PLOT OF PHI DATA
ZETR (NSCALE, WUL, CALSLP, CALINT, INDEX, NPASS,
NFLT, NSCAN, KSCAN, ITIME, PHI, ICHS)
CREATE ZETA PLOT OF PHI DATR

DESCRIPTION OF INPUT DATA DECK

MODE

WAL(1) o WULC13)

CRLSLP( 1) .. CALSLPC13)
CALINTC(1S R CARLINTCOI3D

AGOC1) .. RGOC13)

SIGAGC 1) . SIGAGC13)

PRTPLT ZTAPLT HROPLT NSCHLE

ISCANICT>  ISCAN2(1)

ISCANTCNY  ISCAN2CND

COMMENTS
PROGRAM 1S MOSTLY DOUBLE PRECISION (EXCEPT PLOT URRIARBLES?
ARRAYS ARE DIMENSIONED FOR UP TO 20000 SCAN LINES



ARRAYS ARE DIMENSIONED FOR UP TO 13 HAVELENGTHS

REFERENCES '
KING, M. D., 1981: J. RTMOS. SCi., 38, 2031-2044.

MODIF ICATIONS )
04/13/88 - ADD UARIABLE PLOT SCALES (SECS/IN). LIMIT LENGTH
OF PLOTS TO 30 INCHES (36 INCHES HITH END LABELS)
ONLY WITH ISCAN1 AND ISCANZ
05/16/88 - MAKE ROLL AND GRIN CALCULATIONS COMPATIBLE WITH
CRRANLYS

AOOOOO0QOO0OO0O0N

IMPLICIT DOUBLE PRECISION (R-H,0-2)

REAL PH1 (20000,8)

DIMENSION 1CHB(20000, KSCANC20000)

DIMENSION AGOC13),S1GAGC13), IUAL(13), CALSLP(13),CALINT(13)
DIMENSION |SCAN1¢S0), ISCAN2¢S0 >, NSCAN(S0)
INTEGER*2 |TIME(20000,3)

IPLOT = O

CALL READS

READ(S, 1000) HODE

READCS, 1010) (HULC1), 1=1,13)

READ(S, 1010) (CALSLPCIY, =1, 13)

READCS, 1010) (CALINTCI), I=1,13)

RERD(S, 1010> (AGOCI), I=1,13)

RERDCS, 1010 (SIGAGC1), I=1,13)

READC(S, 1000 PRTPLT, ZTAPLT,HRDPLT NSCALE

CALL CARDATC ISCAN1, ISCANZ, HUL, CALSLP, CAL INT,

1 NFLT,NSCAN, KSCAN, I TIME, PHI, ICH8, NPASS)

PRODUCE PRINTER PLOTS (F DESIRED

[z Ex Ny

IF (PRTPLT .NE. 0) THEM
DO 20 | = 1,NPASS
ISCEND = O
B0 10 11 = 1,1
ISCEND = ISCEND + NSCANCII)
10 CONT |NUE
ISCSTR = ISCEND - NSCANCI> + 1
NSCAN1 = NSCANCI)
CALL PRINTRCWUL,CALSLP,CAL INT, ISCSTR, ISCEND,
1 NFLT,NSCAN1,KSCAN, I TIME,PHI, ICH8)
20 CONT INUE
END IF

PRODUCE ZETA PLOTS IF DESIRED

aona

IF (ZTAPLT .NE. 0> THEN
DO 30 | = 1,NPASS
INDEX = |
CALL ZETACNSCALE,WUL,CALSLP,CAL INT, INDEX, NPRSS,
1 NFLT,NSCAN, KSCAN, I TIME,PHI, ICH8)
30 CONT INUE o
END IF
999 STOP
1000 FORMAT(?110)
1010 FORMAT(7D10.0)
END



OO0 O0O0O0nOO0O0O0O0

OO0 CMOO0OO000OO0

SUBROUT INE READI

PURPOSE
READ AND WRITE INPUT DATR CARDS FROM LOGICAL UNIT S

USAGE
CALL READS

DESCRIPTION OF PRRAMETERS
NONE

SUBROUT INES AND FUNCTION SUBPROGRAMS REQUIRED
NONE

COMMENTS
SUBROUT INE REMINDS LOGICAL UNIT S SO THE INPUT IS RERDY TO BE
RERD BY THE PROGRAM

SUBROUT INE READS
DIMENSION CARD(18)
WRITE(6E, 1000)
10 READ(S, 1010,END=99G)> CARD
HRITECGE, 1020)> CRRD
GO TO 10
999 CONTINUE
REHIND S5
RETURN
1000 FORMATC1HT, /7, 10X, "THE CONTENTS OF THE INPUT FILE ON UNIT 5 ARE. ",
1 /D :
1010 FORMATC18R4D
1020 FORMATC 10X, 18A4>
END
SUBROUT INE CRARDAT

PURPOSE
READ AIRCRAFT DATA FOR SCAN LINES BETWEEN ISCAN1 AND 1SCAN2

USAGE
SUBROUT INE CRRDAT (ISCAN1, ISCAN2, WUL, CALSLP, CALINT,
NFLT, NSCAN, KSCAN, ITIME, PHI, ICH8, NPASS)

DESCRIPTION OF PARAMETERS
ISCANt - ARRAY OF FIRST SCAN LINES TO BE PROCESSED
ISCAN2 - ARRAY OF LAST SCAN LINES TO BE PROCESSED

HUL - ARRAY OF WAVELEMGTHS IN MICRONS

CALSLP - ARRRY OF CALIBRATION SLOPES IN MW/ (CH¥k2RY| CRON*SR*U)

CALINT - ARRAY OF CALIBRATION INTERCEPTS IN MW/ (CH* 2H1ICRON*SR) .

NFLT - FLIGHT NUMBER

NSCAN - ARRAY OF NUMBERS OF SCAN LINES PROCESSED

KSCAN - ARRAY OF SCAN LINE NUMBERS PROCESSED

ITIME - ARRAY OF TIMES OF PROCESSED SCAN LINES - -

PHI - ARRAY .OF RATIO OF INTENSITIES AT THETA = 180 DEGREES
DIVIDED BY THE INTENSITIES AT THETR = O DEGREES

ICHS - ARRAY OF FILTER POSITION FOR EACH SCAN LINE
NPASS - NUMBER OF SCAN LINE PAIRS PROCESSED

SUBROUT INES AND FUNCTION SUBPROGWS REQUIRED
NONE

UL Y




DESCRIPTION OF INPUT DATA DECK
SEE MARIN

COMMENTS |
SUBROUTINE 1S MOSTLY DOUBLE PRECISION (EXCEPT PLOT URRIRBLES)
ARRAYS ARE DIMENSIONED FOR UP TO 20000 SCAN LINES
THIS UERSION OF CARDAT 1S NOW MARKEDLY DIFFERENT FROM THE
CRRANLYS VERSION, BUT THE COMPUTATIONAL PARTS ARE THE SAME

REFERENCES
NONE

OO0 O00000

SUBROUT INE CRRDAT( |SCAN1, 1SCANZ, HUL, CALSLP, CALINT,
1 NFLT, NSCAN, KSCAN, I TIME, PHI, ICH8, NPRSS )
IMPLICIT DOUBLE PRECISION (A-H,0-2Z)
DOUBLE PRECISION INTEN(2,8)
REAL PHI (20000, 8), SLOPE, Y INTCP
DIMENSION  KSCANC20000), | CHS(20000)
DIMENSION  LCOUNT(435,8),UOLT(435,8), THETAC435), AMUC435)
DIMENSION  WULC13),CALSLPC13),CALINTC13)
DIMENSION  NSCANC1), ISCAN1C 1), ISCAN2C1)
INTEGER*2  IDATA(3S05), I TIME(20000,3)
CHARACTER*O CHRPHI ¢6),BLANK, CPHI
EQUIVALENCE ¢IDATAC11Y,SLOPE)Y, (IDATRC13), YINTCP)
FACTR = 180.0D0/(2**11)
SIGN = 1.0
P = DARCOS(~1.000)
DEGRAD = Pi / 180.0D0
READ(S, 1000) 1SCAN1(1), ISCAN2¢ 1)
0051 = 1,50 '

NSCANCI) = 0

S CONTINUE
NSCN =0
NPASS = 1

e S
c READ DATA FOR SINGLE SCAN LINE FROM RIRCRAFT TAPE
c

10 READC 10, 1010,END=90> |DATA

LSCAN = IDATACS)
IF (LSCAN .LT. ISCAN1(NPASS)> GO TO 10
IF C(ISCANT(NPASS) .EQ. 0> ISCAN1(NPASS) = LSCAN
IF ((LSCAN .GT. ISCANZ2(NPASS))> .AND.

1 C(ISCAN2¢NPRSS)> .NE. 0)> GO TO &80
NFLT = IDATACI0)
NRNGS = IDATAC20)
0T = 190.0D0 / (NANGS-1)

D0 20 | = 1,NANGS
THETACI ) = (i-10T - 5.000
20 CONT INUE

IF CIDATACQ) .LT. 128> AROLL = IDATACIYFACTR
IF (IDATAC9> .GE. 128> AROLL = (IDATR(9)-256>*FACTR
IF (NFLT .GE. 1139)> AROLL = 4.000*AROLL 7 ,
IF ((RROLL .LT. -4.5D0> .OR. (AROLL .GT. 5.0D0>> THEN
IF (LSCAN .EQ. ISCRAN2(NPASS)>> GO TO 80
GO TO 10
END IF
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DO 70K = 1,8

CHANGE THE SIGN OF THE ROLL FOR THE CONVAIR-131RA AIRCRAFT

IF (NFLT .GE. 1160) AROLL = -AROLL
IF ¢{IDATAC19) .GE. 0> .AND. <IDATAR(19) .LE. 2))> THEN
IF (IDATA(19> .EQ. 0> GAIN = 0.500
{F (IDATA<19> .EQ. 1) GAIN = 1.000
IF <IDATARC19) .EQ. 2> GAIN = 2.000
ELSE
IF (LSCAN .EQ. ISCAN2{NPARSS))> GO TO 80
G0 TO 10
END IF
NSCANCNPASS ) NSCANCNPASS)Y + 1
NSCN NSCN + 1
IF (NSCN .GT. 20000> GO TO 90
KSCANC(NSCNY = 1DATACS)
ITIMECNSCN, 1) = IDATAC2)
ITIMECNSCHN, 2> = IDATA(3)
ITIMECNSCN,3> = IDATA4>
ICHB(NSCN> = |DATACG) + 7

CONUERT COUNTS TO VOLTRGE

DO 40 N = 1,NANGS

IOFF = 23 + &&(N-13

D031 =18
INP = |OFF + |
LCOUNTC(N, | > = IDATACINP)
UOLT(N, 1> = (LCOUNT(N, 1> - YINTCP)>/SLOPE
CONTI

CONT INUE

LOCATE PIXELS AT THE ZENITH RND NADIR DIRECTIONS

IF (NFLT .LT. 1160) SIGH = -1.0
EPS1 = 0.1D0
EPS2 = 0.100
DO 60 N = 1,NANGS
ANGLE = (THETACN)> + SIGN+AROLL >*DEGRAD
AMUCN> = DCOSCANGLE)
DIFF = DABS(AMUCN) - 1.000)
IF (DIFF .GT. EPS1) GO TO 50
EPSt = DIFF
10 =N
DIFF = DABS(AMUCN) + 1.000D
IF (DIFF .GT. EPS2) GO TO 60

EPS2 = DIFF
1160 =N
CONT INUE

CONUVERT UOLTAGE TO INTENSITY AND CRERTE PHI ARRAY

KK = K
IF (K .EQ. 8) KK = ICHB(NSCN)
IF (<K .EQ. 8) .AND. (KK .EQ. 7)) GO TO 70

INTENC1,KD = CUOLTCI0,KY*CALSLPCKK)Y + CALINTCKKYY 7 GRIN
INTENC2.K) = CUOLTCI180,K ™CALSLP(KK) + CALINT(KK)> / GAIN
PHICNSCN,K> = INTENC2,KY / INTENC1,KD




c
c
c
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70 CONTINUE
IF (LSCAN .EQ. ISCANZ(NPASS)) GO TO 80
GO TO 10
80 IF ((NPASS+1> .GT. 50) GO 7O 90
READ(S, 1000, END=90> ISCANT(NPRSS+1), I SCAN2(NPRSS+1)
NPASS = NPHSS + 1
GO TO 1D

WRITE OUT PHI TABLE

g0 DO 110 1 = 1,NSCN
D0 100 J = 1,6
CHRPHICJ) = BLANK
100 CONT I NUE
IF (PHICI,8) .NE. 0.0D0> THEN
URITECCPHI, 1020) PHIC1,8)
ICHN = ICHB(1) - 7
CHRPHI CICHN) = CPHI
END IF
TIERER
IF ¢MODCIM1,56) .EQ. 0) WRITE(H, 1030) (K, K=1,13>
WRITE(6, 1040) KSCANCI), PHICI, J3,J=1,7, CCHRPHI (J), J=1,6)
110 CONTINUE
RETURN
1000 FORMATC?110)
1010 FORMAT(?1(80A2))
1020 FORMAT(F9.5)
1030 FORMATCH1, 7,
1 6H  SCRN, 13¢2X,4HPHIC, 12, THD), 7, 1X, SCIH-), 13(2X, 7CTH-)))
1040 FORMAT(16, 7F9.5, 6A9)
END
SUBROUT INE PRINTR

PURPOSE
CREATE PRINTER PLOT OF PH! DARTA

USAGE
SUBROUT INE PRlHTR (HUL, CALSLP, CALINT, ISCSTR, iSCEND,
HFLT NSCAN, KSCAN, ITIME, PHI, 1CHE)

DESCRIPTION OF PARAMETERS
WL - ARRAY OF WAVELENGTHS [N MICRONS

CALSLP - ARRAY OF CALIBRATION SLOPES IN MW/(Cl#k2+M | CRON*SR*U)
CALINT - ARRRY OF CALIBRATION INTERCEPTS IN M{/(CM¥k2%H]CRON*SR)
ISCSTR - START INDEX IN ARRAYS FOR THIS CALL

ISCEND - END INDEX IN ARRAYS FOR THIS CALL

NFLT - FLIGHT NUMBER

NSCAN - NUMBER OF SCAN LINES PROCESSED

KSCAN ARRAY OF SCAN LINE NUMBERS PROCESSED

ITIME - ARRAY OF TIMES OF PROCESSED SCAN LINES

PHI - RARAY OF RATIO OF INTENSITIES AT THETA = 180 DEGREES
) DIVIDED BY THE INTENSITIES AT THETA = 0 DEGREES

ICH3 - RRRAY OF FILTER POSITION FOR EACH SCAN LINE

SUBROUT {NES AND FUNCTION SUBPROGRANMS REQUIRED
NONE

DESCRIPTION OF INPUT DRTA DECK



c NONE
c
c COMMENTS
c SUBROUTINE 1S SINGLE PRECISION ¢EXECPT NON-PLOT UARIABLES)
c ARRAYS ARE DIMENSIONED FOR UP TO 20000 SCAN LINES
c PLOT CHARACTER CORRESPONDENCE TO CHANNEL NUMBER:
c CHANNEL  CHARACTER
c 1 *
c 2 +
c 3 ®
c 4 ,
c 5 ]
c 6 $
c ? e
c 8-13 &
[
c REFERENCES
c NONE
c
SUBROUT INE PRINTRCHUL, CALSLP,CALINT, ISCSTR, I SCEND,
1 NFLT,NSCAN, KSCAN, I TIME,PHI, ICHS)
DOUBLE PRECISION WUL(1),CALSLPC1),CALINTC1)
DIMENSION  PHI(20000,8%,KSCANC1), ICH3( 1), TENTHSC11)
INTEGER*2 | TIMEC20000,3)
CHARACTER*1 LINEC119),BLNKLNC 119),CHAR(8 Y, BLANK 1, VERT
DﬂTH m"‘“l""‘)"‘}.).}".l.le.e'I.&'/
DATA BLANK1/® '/, UEHT/ 1*7
DATA BLNKLNZ' |, B I« LA I - 17
DATA TENTHS /0. o 0 1, 0 2, 0 3,0.4,0.5, 0. 6,0. 7 0.8,0.9,1.0/
WRITEC6, 1000) NFLT, KSCRN(ISCSTR) KSCHN(ISCEND)
1 , (ITH‘E(ISCSTFI, 1), I=I,3),(iTIrE(lSCErD, 13,1=1,3),
2 <1 UWULCEY, CALSLPCE D, CALINTCL ), 1=1, 13)
N = ISCSTR - 1
NSC = KSCANCISCSTR)
c
(i START A NEW PAGE
Cc i
10 URITEC6, 1010)> <1,CHARCID, 1=1,7) (I,I=8,13,5),CHHB(8)
WRITE(H, 1020> (TENTHSC1) L1=1,11)
NBITE(E,IUSO)
iIl=0
IE=0
20 o= 01 +1
IE =1E + 1 -
N = N T+ 1
NSC = +1

D0 30 ICOL = 1,119
LINECICOL) = BLNKLH(ICDL)
30 COHTH‘FJE - L
D0 40 J = B .
IF (PH!(N Jy LT 0 0> THEN o
CUNECQR D = CRARG

IF CPHICN,J> .GT. 1.0 THEN
LINECJ+107) = CHRRCJ)




IF <(J .EQ. 8> .AND. <PHI(N,J> .EQ. 0.0)> GO TO 40
IPHI = PHI(N,J) * 100.0

{COL = 10 + IPHI

IF <ICOL .EQ. 100> ICOL = 99

LINECICOLY = CHARC(J)

40 CONT INUE
IF ¢CJE .EQ. 1> .OR. (MODCIE, 10> .EQ. 0)) THEN
LINEC1)Y = CHAR(2)
LINEC10> = CHRR{(2)
LINEC110) = CHAR(2)
LINEC119) = CHRAR(2)
END IF

WRITE(S, 1040) CLINECICOL), ICOL=1,119)
IF ¢<(IE .EQ. 1> .OR. (MOOCIE, 10> .EQ. 0
1 HRITECE, 10S0> CITIMECN, IT), 1T= 1,3),KSCAN(N)
IF (NSC .EQ. KSCAN(N>> GO TQ 70
S50 IF (NSC .NE. KSCANCN+1)>) THEN

=11 +1
IF (i1 .LE. 50> WRITE(6, 1040> (BLNKLNCICOL), ICOL=1,119)
NSC = NSC + |

IF (NSC .GT. KSCAN(ISCEND)) GO TO 70
IF (NSC .EQ. KSCANCN)) GO TO 70
IE =0
60 TO 50
END IF
IF <Il .LT. 50) GO TO 20
HRITE(6, 1030
HRITE(6, 1020) (TENTHSCI), I=1,11)
60 T0 10
70 WRITE(G, 1030)
HRITE(B, 1020> (TENTHSCI), I1=1,11)
RETURN

1000 FORMATC(1HY, /,

oo nn

37H THE FOLLOWING PHI PLOT DATA ARE FOR:,/,
1SH-FLIGHT NUMBER:, IS, 7/,
10H START SCAN NUMBER:,16,5X, 16HEND SCAN NUMBER:, 16,7/,
12H START TIME:, 17, H:, 12, TH:, 12,4X,
10H END TIME:, 17, 1H:,12,1H:,12, 77777,
38H THE CHANNEL DEPENDENT PRRAMETERS RRE:,///,
11X, 10HHAVELENGHT , 4X, 17HCAL IBRATION SLOPE,5X,
21HCALIBRATION INTERCEPT, /,8H CHRNNEL,SX, 7HMICRONS, 4X,
20HMW /CH¥*2-11 CRON-SR-U , 4X , 18HMH /CM**2-111 CRON-SR, /,
1X, 7¢ 1H-), 3X, 10< 1H=-), 3X, 20C 1H-), 3%, 21C1H-), 7,
(16,F13.4,F18.4,F23.3)) '
1010 FORMAT( 1H1,/,0X,
1 SHCHRNNEL : , 71X, 11,2H=> A1, 1H, ), 1X, 1 1, 1H=,12,2H=> A1, /77,
2 67X, 3HPHI, /)
1020 FORMATC 10X, 11¢7X,F3. 1))
1030 FORMATCOYX, 1H+,8¢ 1H-), 1H+, 10¢GC TH-), 1H+),BCIH-), TH+)
1040 FORMAT(QX, 116A1) '
1050 FORMATC 1H+, 12, 2¢ 1H:, 12, 119X, 15)

WD OO-JONL QN —

END
SUBROUTINE ZETAR

PURPOSE
CREARTE ZETA PLOT OF PHI DATA

USAGE
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SUBROUTINE ZETR (NSCALE, WUL, CALSLP, CALINT, INDEX, NPASS,
NFLT, NSCAN, KSCAN, ITIME, PHI, ICH8)

DESCRIPTION OF PARAMETERS
NSCALE - PLOT SCALING, NUMBER OF SCANS AUERAGED/PLOTTED UALUE
0,1 - ALL SCANS PLOTTED (NO COMPRESSION)> <6 SEC/IN>
2 - 2 SCANS AVERAGED (12 SEC/IND

20 - 20 SCANS AVERAGED (120 SEC/IN)

HWUL ~ RARAAY OF WAVELENGTHS IN MICRONS

CALSLP - ARRAY OF CALIBRATION SLOPES IN Mu/{CHaek2%| CRON*SR*U)
CALINT - ARRAY OF CALIBRATION INTERCEPTS 1IN MH/(CH¥+2#1ICRON*SR)
INDEX - INDEX OF THIS CALL TO ZETR

NPRSS -~ TOTAL NUMBER OF CALLS TO ZETA

NFLT - FLIGHT NUMBER

NSCAN - NUMBER OF SCAN LINES PROCESSED

KSCAN - RRRAY OF SCAN LINE NUMBERS PROCESSED

ITIME - ARRAY OF TIHMES OF PROCESSED SCAN LINES
PH! - RRRAY OF RATID OF INTENSITIES AT THETA

DIVIDED BY THE INTENSITIES AT THETA = 0
ICH8 - RRRAY OF FILTER POSITION FOR ERCH SCAN LINE

180 DEGREES
DEGREES

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
TEHPLATE PLOT PACKAGE

DESCRIPTION OF INPUT DATR DECK
NONE

COMMENTS
SUBROUTINE 1S SINGLE PRECISION (EXECPT NON-PLOT UARRIABLES)
ARRARYS RRE DIMENSIONED FOR UP TO 20000 SCAN LINES

PLOT CHARACTER CORRESPONDENCE TO CHANNEL NUMBER:
CHANNEL CHARARCTER TEMPLATE CODE

SQUARE

CIRCLE

TRIANGLE

PLUS
DIAMOND
SQUARE /DIAMOND
CIRCLE/PLUS
8-13 SQUARE /PLUS

REFERENCES
NONE

SUBROUT INE ZETACNSCALE , WUL, CALSLP, CAL INT, INDEX, NPRSS,
1 NFLT, NSCAN, KSCAN, ITIME, PHI , ICHS)
DOUBLE PRECISION WUL(1,CALSLP(1),CARLINT(1)
DIMENSION  PHI(20000,8),KSCANC1), ICHBC 1), NSCANC 1)
CHARACTER*S CHAN(S),CFLT

CHARACTER*4 TENTHSC11)

CHARACTER*3 CHR,CMN, CSC

CHARACTER*2 CLN,CIS

INTEGER*2  ITIME(20000,3)

coococoooo
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DATA CHAN /° 18, 2%, 3¢, 4%,

1 58, 6%, 7¢,8-13%'/

DATA TENTHS/'0.0$','0.1$°,'0.2$",°'0.3¢"',°0.4§",°'0.5¢",
1 '0.6$°,°0.7$°,°0.8%°,°0.9§","1.08"/

DATA CLN /87

IF (INDEX .EQ. 1> THEN
CALL UCONFG(S1.0)
CALL USTRRT
CALL UPSETC'FNTF',11.0D
CALL UFONTC'SRONM™)>
END IF

DEF INE STARTING AND ENDING ARRRY INDICIES FOR THIS PRSS

ISCEND =
DO 5 | = 1, INDEX
ISCEND = ISCEND + NSCANCI)D
3 CONTINUE
ISCSTR = ISCEND - NSCANCINDEXD + 1

0
i,

SEARCH FOR END OF MONOTONICRLLY INCRERSING SCAN LINE NUMBER

NSCN ISCSTR
ISTRP1 = ISCSTR + 1
B0 10 NS = ISTRP1, {SCEND
IF (KSCANCNS) .LE. KSCANCNS-1))> GO TO 20
NSCH = NS
10 CONT INUE

CALCULATE LENGTH OF PLOT (10*NSCALE SCAN LINES/INCH>, ROJUST THE
VIRTUAL-SPACE WINDOW ACCORDINGLY, AND DRAW AND LABEL THE AXES

THE NEGATIVE UALUES FOR THE STRARTING POINTS OF THE WINDOW LERVE
A BORDER AROUND THE AXES FOR LABELING AND CAUSE THE ORIGN OF
THE AXES TO BE AT (0.0,0.0). THE X-AXIS IS IN 'INCHES', THE
v-AXIS ALLOWS FOR VALUES 0.0-1.0.

20 NSCNP1 = 10 * NSCALE

NSCNP|

MODCKSCANC | SCSTR), NSCNP | )

NSCNPI - MODC(KSCARN(NSCN),NSCHPI )

XLNGTH = (KSCANC(NSCN) - KSCANCISCSTR) + IREM1 + IREM2)/SCNNPI

IF (XLNGTH .LE. 0.0> GO TO 900

NSTART = KSCANCISCSTR) - IREM1

B
2
N onnu

RKSCAN = NSTART

YLNGTH = 9.0

YSIZE = 11.0

XBMRGN = ((YSIZE - YLNGTH)/YLNGTH»*0.6230
XTHRGH = 1.0 + XBMRGN*Q.60

YLHRGN = 3.0

YRHMRGN = 3.0

ENDPLT = XLNGTH + YRMRGN

XPLT = ENDPLT + YLMRGN

CALL UDIMENCXPLT,YSIZED

CALL UMINDOC-YLMRGN, ENDPLT , -XBHRGN, XTHRGN )

XPLT1 = XPLT - 0.001

VYSIZE1 = YSIZE - 0.001 ' o -
CALL UUWPRTC0.0,XPLTY,0.0,¥SIZED)
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CALL UHOVECD.0,0.0)
CALL UDRAWCXLNGTH,0.0)
CALL UDRAMCXLNGTH, 1.0)
CALL UDRAWCO0.0,1.0)
CALL UDRAW(0.0,0.0)

TICK MARKS, NUMERIC AXES LABELS, RAND CHANNEL /SYMBOL TRBLES

XTMLN1 = 0.1500 / YLNGTH
XTHMLNZ = 0.4000 * XTMLNI
YTHLNT = 0.2500

YTMLNZ = YTHLNT / 2.0
XNUMDX = 0.0750

XHUMDY = 0.1250 / YSIZE
YRUMDX = 0.5500

YNUMDY = 0.0625 /7 YSIZE
CALL USETC'MEDI'S

CHANNEL /SYHMBOL TARBLE, LEFT

XPOS = -YLMRGN

YPOS = 0.94

CALL UMOVECXPOS, YPOS)

CALL UPRNT1C'FLIGHT $°, TEXT")

HRITECCFLT, 1000) NFLT

CALL UPRNT1<CFLT, 'TEXT®)

YPoS = 0.8

CALL UMOVECXPOS, YPOS)

CALL USET('UNDE®)

CALL UPRNT 1¢'CHANS ', ‘TEXT')

CALL UPRNTIC' §', 'TEXT')

CALL UPRNT1C'SYM$", "TEXT')

CALL USETC'NOUN®)

CALL USETC'NSYM')
1.

XPOS1 = XPOS + 1.00
D030 IC= 1,8
S = IC

IF ¢IC 6T. 65 =5+ 1.0
YPOS = YPOS - 4.0%YNUMDY
YPOS1 = YPOS + 1.0%YNUMDY
CALL UMOVE(XPDS,YPOS)

CALL UPRNT 1CCHANCIC), "TEXT*)
CALL UPSET('SYMB',S)

CALL UPENCXPOS1,YPOS 1)

CONT INUE
¥Y-AX1S, LEFT
XP0S =10.0
YPOS =0.0
YNUMX = XPOS - YNUMDX
YNUMY = YPOS - YNUMDY

CALL UPRINTCYNUMX, YNUMY, TENTHSC 1))
00 50 I¥1 = 1,10
DO 40 1v2 = 1,9
YPOS = YPOS + 0.0100
CALL UMOVE(XPOS, YPOS)
CALL UDRAW(YTMLNZ, YPOS)
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40 CONT I NUE
YPOS = YPOS + 0.0100
YNUMY = YPOS - YNUMDY

CALL UPRINTCYNUMX, YNUMY, TENTHSCIY1+1))

CALL UMOUECXPOS, YPOS)
CALL UDRANCYTHLN1,YPOS)
S0 CONTINUE

X-AXIS, TOP

XPOS 0.0
YPOS 1.0
CALL UMOUVE(XPOS, YPOS)
CALL USET ¢'SOFT')
CALL USET ('INTE')
CALL UPSET('ANGL',90.0)
XHORZ = 0.1500 / YSIZE
XVERT = 0.1875
CALL UPSETC'HOR!',XHORZ)
CALL UPSET('VERT',XVERT)
XMRX = XPOS + XNUMDX
XNUMY = VPOS + XNUMDY
CALL UPRINT(XNUHX , XNUHY , RKSCAN)
YPOS1 = YPOS - XTMLN1
YPOS2 = VPOS - XTMLN2
NXTICK = XLNGTH + 0.01
CALL UPSET('SVMB',4.0)
CALL USET ¢'NSYH')
DO 80 IX1 = 1,NXTICK
DO 60 1X2 = 1,9
XPOS = XPOS + 0.1
CALL UMOVE(XPOS,YPOS)
CALL UDRAW(XPOS, YPOS2)
60 CONT INUE
XPOS = IX1
XNUMX = XPOS + XNUMDX
RKSCAN = RKSCAN + SCNNPI
CALL UPRINTC(XNUMX, XNUMY, RKSCAN)
CALL UMOVE(XPOS,YPOS)
CALL UDRAH(XPOS,YPOS1)
IF (CMODCIX1,10) .NE. 0> .OR. CIX1
YPLUS = 1.0
DO 70 IPLUS = 1,9
CALL UMOVE(XPOS, YPLUS)
YPLUS = YPLUS - 0.10
CALL UPENCXPOS,YPLUS)
70 CONT INUE
80  CONTINUE
CALL USET ¢'HARD'>
CALL USET ¢'TEXT')
CALL UPSET('ANGL’,0.0)

CHANNEL /SYMBOL TABLE, RIGHT

XPOS = ENDPLT - 1.75
YPOS = 0.94

CALL UMOVE(XPOS, YPOS)

CALL UPRNT1C'FLIGHT $°, ‘TEXT')

.EQ. XINGTH)> GO TO 80
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CALL UPRNT 1(CFLT, 'TEXT")

YOS = 0.8

CALL UMOVE(XPOS, YPOS)

CALL USET('UNDE®)

CALL UPRNT 1 'CHANS ', ' TEXT")

CRLL UPRNT1C' $°, 'TEXT")

CALL UPRNTI1C'SYM$', 'TEXT')

CALL USETC'NOUN')

CALL USETC'NSVH')

XPOS1 = XPOS + 1.00

D6 90 IC = 1,8
s = IC
IF ¢IC .6GT.6Y5 =S+ 1.0
YPOS = YPOS - 4.0+YNUMDY
YPOS1 = YPOS + 1.CYNUMDY
CALL UMOVE(XPOS, YPOS)
CALL UPRNT 1<CHANCIC), "TEXT')
CALL UPSET('SYMB',S)
CALL UPEN(XPOS1,YPOS1)

90  CONTINUE

Y-AXIS, RIGHT

1.0

YPOS
YPOS1 YLNGTH - YTMLNI1

XpOS2 XLNGTH - YTHLNZ
YHUMX XLNGTH + 0, 1250
YHUMY YPOS - YHUMDY

CALL UPRINTCVNUMX, YNUMY, TENTHSC 11))
D0 110 IVl = 1,10
DO 100 IV2 = 1,8
YPOS = YPOS - 0.0100
CALL UMOVE(XLNGTH,YPOS)
CALL UDRAH(XPOS2,YPOS)
100 CONT INUE
YPOS = YPOS - 0.0100
YNUMY = YPOS - YNUMDY
CALL UPRINTCYNUMX, YNUMY, TENTHSC 11-1¥1))
CALL UMOVEC(XLNGTH, YPOS)
CALL UDRAW(XPOS1,YPOS)
110 CONTINUE

X-AXIS, BOTTOM

XPOS = XLNGTH
YPOS =0.0
D0 130 IX1 = 1,NXTICK
DO 120 IX2 = 1,9
XPOS = XPOS - 0.1
CALL UMOUE(XPOS,YFO3)
CALL UDRAW(XPOS, XTMLN2)
120 CONT INUE
XPOS = XLNGTH - X1
CALL UMOVE(XPOS, YPOS)
CALL UDRAW(XPOS, XTHLN1)
130 CONTINUE :

LABEL TIME AXIS WHERE TIMES ARE AUAILABLE AND AT LEAST SOME
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140
150

160

170
180

DATA 1S GOOD

CALL USET ('SOFT">

CALL UPSET('ANGL',90.00

XHORZ = 0.1500 / YSIZE

XVERT = 0.1875

CALL UPSET('HORI ', XHORZ)

CALL UPSET( VERT',XUERT)

TIMEY = -XHORZ*9.0

DO 160 NS = ISCSTR,NSCH
IF (I"DD(KSCH‘I(HS) NSCNPI> .NE. 0> GO TO 160
DO 140 | = 1,8

IF ((PHI(NS,I) .GT. 0.0) .AND. (PHICNS, 1> .LT.

GO TO 150
CONT | NUE

G0 TO 160
XPOS = (KSCANCNS> - NSTART) / SCNNPI
TIMEX = XPOS + XNUMDX
CALL UMOVE(TIMEX,TIMEY)
HRITE(CHR, 1010> ITIME(NS, 1D
WRITE(CMN, 1010> ITIMECNS,2)
WRITE(CSC, 1010> ITIHE(NS,3)
CALL UPRNT1(CHR, 'TEXT")
CALL UPRNT1(CLN, 'TEXT">
CALL UPRNT1(CMN, 'TEXT'>
CALL UPRNTI1(CLN, "TEXT')
CALL UPRNTI1(CSC, 'TEXT' >
CONT INUE

CALL USET ('HARD')

CALL UPSET('ANGL",0.0)

PLOT DATA FOR EACH CHANNEL WHEN 0.0 < PHI < 1.0
CYCLE ON CHANNEL
DO 210 IC = 1,8

S = IC

IF ¢(IC GT. 6)S =85+ 1.0
Xp0s = -0.1

YPOS = 0.0

NGOOD = -1

CALL USET ('NSYHM')
CALL UPSET('SVIiB’,S)
CALL UMOVE(XPOS, YPOS)

1.0

FIND FIRST GOOD DATA UALUE FOR THIS CHANNEL AND PLOT SYMBOL

DO 170 NS = ISCSTR,NSCN
IF ¢IC .EQ. &) 1e = ICHB(NS)
IF <(IC .EQ. 8> .AND. (I1IC .EQ. ?>> GO TO 170
N=NS

IF C((PHICNS,ICY .GT. 0.0) .AND. (PHICNS,I1C)> LT.

GO TO 180
END IF
CONT I RUE
GO TO 210
XPOS (KSCANCNY> - NSTART) / SCHNP|
NGOOD = NGOOD + 1

1.0)> THEN
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190

200
210

CALL UPENCXPOS,PHICN, IC))
PLOT REST OF GOOD DATA FOR THIS CHANMNEL

MSP1 =N+ 1
CALL USET('LMNUL' )
00 200 NS = NSP1,NSCN
IF ((PHICNS,IC> .LE. 0.0> .OR. (PHICNS,IC)> .GE. 1.0
GO TO 190
NGOOD = NGOOD + 1
IF ¢iC _NE. 8> THEN
IF {{((NS+1> .LE. NSCHN) .AND.
C((PHICNS+1,1C> .LE. 0.0> .OR.
(PHICNS+1,1C) .GE. 1.0)))> CALL USETC'LSYM' D
IF ¢(((NS+1> _LE. NSCN> .AND.
((KSCANCNS+1) - KSCANCNS)Y)> .NE. 1))
CALL USETC'LSYM' )
IF ¢(MOD(NGOOD,S)> .EQ. 0) .AND.(NGOOD .ME. 0)) THEN
CALL USET('LSYM')
NGOOD = 0
END IF
ELSE
11IC = ICHB(NS)
IF <1IC .EQ. 7> GO TO 190
NIIC = 7
IF ({HS+1> _LE. NSCN)> NIIC = ICHB(NS+1)
IF (NGOOD .GE. 1) THEN
IF <NIIC .EQ. 7> CALL USETC'LSYM'>
IF (C(NS+1> _LE. NSCN) .AND.
CC(PHIC(NS+1,1C> .LE. 0.0) .OR.
(PHI(NS+1,IC) .GE. 1.0)))> CALL USETC'LSYM')
IF (((NS+1) _LE. NSCN) .AND.
((KSCANC(NS+1)> — KSCANCNS)>)> .NE. 1)
CALL USET('LSYM')
END IF
END IF
IF C(CKSCANCNS) - KSCAN(NS-13>) .NE. 1) .OR.
(PHI(NS-1,1C> .LE. 0.0) .OR.
(PHI(NS-1,1C)> .GE. 1.0))> THEN

NGOOD = O

CALL USETC'NSYM')

END IF

IF (NS .EQ. NSCN)> THEN

CALL USET('LSYM' )

IF (((KSCAN(NS)> - KSCAN(NS-1>)> .NE. 1) .OR.
(PHI{NS-1,I1C> .LE. 0.0> .OR.
(PHI(NS-1,IC> .GE. 1.03> CALL USET('NSYH™ >

END IF

XP0OS = (KSCANCNS) - NSTART)> / SCNNPI
CALL UPEN(XPOS,PHICNS, ICYD
IF (CIC .EQ. 8> .AND. (NIIC .EQ. 7)) GO TO 190
CALL USETC'LNUL >
GO TO 200
NGOOD = -1
CALL USET('NSYM™)
CONT INUE
CONT INUE
XPOS = XPLT



YPOS = XBMRGN
CALL UMOVE(XPOS, YPOS)
CALL UERASE
IF CINDEX .EQ. NPASS) CALL UEND
60 TO 999
900 NSCN1 = NSCANCNPASS)
WRITEC6, 1020 XLNGTH,NSCN,NSCN1, (NS, KSCRNCNS », NS=1SCSTR, NSCN1)
CALL UERASE
999 RETURN
1000 FORMATC 14, 1HS)
1010 FORMATC 12, tH$)
1020 FORMATC1H1,7,27H THE X LENGTH OF THE PLOT =, 1P,E12.4,//,
X

1 42H THE INDEX OF THE LRST UALID SCAN NUMBER =,I5,//,
2 42H THE INDEX OF THE LRST SCAN NUMBER =, 15, //,
3 30H THE ARRAY OF SCAN NUMBERS IS:,/,

4 C1S, 18,/

END
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